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SUPPLEMENTAL SITE INSPECTION REFIRT
RICHARDSON FLAT TAILINCS
SUMMIT COUNTY, UTAH
TDD F08-8903-06 - PAN FUTOC39HDA
EPA ID UTD980952840

1.0 INTRODUCTION

This report was prepared to satisfy the requirements of Technical
Directive Document (TDD) FOf -89( 3-06, issued to Ecology and Environment,
Inc.’s Field Investigation ' :am (FIT) by the Region VIII office of the
U.S. Environmental Protection As;ency (EPA). This report details
sampling activities and provide: a discussion of analytical results for
samples collected during this supplemental site inspection (SI) at

Richardson Flat Tailings in Summit County, Utah.

The FIT performed the field work from July 18 through July 20,
1989. FIT members conducting this investigation included Kevin Mackey,
project officer; Steve Yarbrough, site safety officer and Dan Kenney,
sampler. Site access was coordinated by Tom Burns of EPA and EPA
Regional Counsel. Sampling procedures used during this investigation
conform to requirements established in the Region VIII Standard
Operating Procedures for Field Operations at Hazardous Waste Sites (SOP
III-2 E & E 1989). The sampling effort was conducted under the approved
Sampling Plan (TDD F08-8903-06).

2.0 OQBJECTIVES

The supplemental site inspection of Richardson Flat Tailings was
designed to support EPA efforts to respond to comments on the nomination
of the site to the National Priorities List under the current Hazard

Ranking System. Specific objectives of field activities were to:

o Define the surface water drainage patterns throughout the site

area;
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o Verify a release of inorganic contaminants into Silver Creek;

] Identify source material contributing to metals contamination in
Silver Creek;

o] Measure the distance from the site to the point at which water is
diverted from Silver Creek by the G.M. Pace ditch.

All of the aforementioned objectives were addressed during the July
18 through July 20, 1989 sampling effort and during a site visit
conducted by Kevin Mackey and Robert Henry of E & E FIT on March 9,
1989.

3.0 BACKGROUND
3.1 LOCATION AND SITE DESCRIPTION

Richardson Flat Tailings lies within the northwest quarter of
Section 1 and the northeast quarter of Section 2, Township 2 South,
Range 4 East, Salt Lake Méridian, in Summit County, Utah. The tailings
cover an area of approximately 160 acres on a topographic depression
located one and one-half miles northeast of the town of Park City

(Figures 1 and 2).

The mill tailings at Richardson Flat came from the Keetley Ontario
Mine and other metal mining operations currently owned by United Park
City Mines (UPCM). The most recent use of the area for tailings
disposal was from 1975 to 1981. During that time UPCM had all its
mining properties leased to either Park City Ventures or Noranda Mining,
Inc. who constructed and operated milling facilities on UPCM properties.
In May of 1974, the Utah Division of Health - Vater Pollution Committee
approved plans by Park City Ventures to construct an embankment, dikes
and a diversion ditch to contain mill tailings deposited on Richardson

Flat.

F08-8903-06



3.2 PREVIOUS WORK

The original FIT site inspection at Richardson Flat Tailings was
conducted during the summer of 1985. One background monitoring well .was
installed by the FIT as part of the investigation. The background well
and two existing UPCM wells located at the base of the dam were sampled.
In addition, six surface water samples, one surface soil sample, two
subsurface soil samples, four surface tailings samples and four
subsurface tailings samples were collected during the 1985 sampling
effort. Findings of the original Site'inspectioh are discussed in the
Report of Sampling Activities (TDD R8-8505-27) and the Analytical
Results Report (TDD R8-8508-07). ’

In July, 1986 the FIT conducted high-volume air sampling at the
site. A report of air sampling activities (TDD R8-8605-12) and an
analytical results report for air sampling (TDD R8-8608-05) provide

details of field work and data results.

The FIT submitted a Hazard Ranking System (HRS) package for
Richardson Flat Tailings on . September 3, 1987. Based on documented
observed releases of inorganic contaminants to surface water and air,
the site received an overall migration score exceeding the 28.50
threshold value required for nomination to the National Priorities List

(NPL). EPA proposed Richardson Flat Tailings to.the NPL on June 14,
1988.

3.3 SITE GEOLOGY, HYDROGEOLOGY AND HYDROLOGY

3.3.1 Geology

Richardson Flat Tailings lies within a broad, gently rolling flat
north of Park City, identified as Parleys Park (Figure 1). Over half of
the total area (approximately 35 square miles) of Parleys Park is
underlain by unconsolidated deposits of a poorly sorted mixture of clay
to cobble size material. The unconsolidated deposits, which are

saturated to within a few feet of the ground surface, occur primarily
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along Silver and East Canyon Creeks and in the flats northwest of Quarry
Mountain. The rest of the park is underlain by consolidated rocks
including volcanics of Tertiary origin and Knight Conglomerate (Baker
1970).

3.3.2 Hydrogeology

The water sources for wells in the Heber-Kamas-Park City area are
primarily consolidated rocks in the mountains and unconsolidated
alluvial fill in the valleys. Few wells exist within Parleys Park, so
the unconfined aquifer characteristics in the area are not well
understood. There appear to be no well-defined beds of material of very
high or very low permeability and no indications of the existence of
artesian conditions. The average saturated thickness of the unconfined

aquifer is broadly estimated to be about 40 feet.

The general ground water flow direction corresponds with the
regional surface water flow directions. Recharge to ground water in the
unconsolidated deposits in Parleys Park comes from direct infiltration
of precipitation, runoff from the mountains and secondarily from

subsurface inflow through consolidated rocks (Baker 1970).

3.3.3 Hydrology

Parleys Park is drained by East Canyon Creek and Silver Creek, both
tributaries to the Weber River. Silver Creek which flows in a northerly
direction west of and near the northern extension of Richardson Flat
Tailings, has been channelized for irrigation purposes both upstream of
and downstream from the tailings. The nearest diversion from Silver
Creek downstream of the tailings is the G.M. Pace Ditch used for flood
irrigation of alfalfa fields and pasture. The confluence of Silver
Creek and the G.M. Pace Ditch is 2340 feet from the north side of U.S.

Route 40, as measured along the course of Silver Creek.

A diversion ditch was constructed as part of the effort by Park

City Ventures to contain tailings material deposited on Richardson Flat.

F08-8903-06



Construction of the diversion ditch has altered the drainage pattern as
depicted on the 1955 USGS topographic map (Figure 2). The diversion
ditch originates east of the tailings and terminates in the marshy area
near the embankment at the northwest portion of the tailings. Figures
3, 4, 5 and 6 depict the course of the diversion ditch as viewed on an
oblique aerial photograph provided by EPA Environmental Monitoring
Systems Laboratory (EMSL), dated June 1984.

Normal annual total precipitation for Richardson Flat is reported
between 16 and 20 inches (Baker 1970). The one-year 24-hour rainfall
for the area is 1.25 inches (U.S. Dept. of Commerce 1963).

4.0 SAMPLING ACTIVITIES
4.1 SAMPLE COLLECTION

FIT sampling activities at the Richardson Flat Tailings began on
Tuesday, July 18, 1989 and continued through July 20, 1989. The
sampling team consisted of Kevin Mackey, project officer, Steve

Yarbrough, site séfety officer and Dan Kenney, sampler.

FIT sampling activities were observed by UPCM personnel Kerry Gee
and Ed Osika and consultant Bill Bullock of MSE, Inc. of Butte, Montana.
The FIT provided split samples to UPCM personnel for each sample FIT
collected. Each split was treated in an identical manner to those

samples FIT submitted for CLP analysis.

Samples were collected in a manner which took into account drainage
patterns throughout the Richardson Flat area. The FIT collected samples
in order to assess possible migration of contaminants offsite into
Silver Creek and determine the presence of contaminants in drainage
areas. Additional samples were taken from two possible seep locations
at the base of the tailings dam in order to assess the likelihood of

contaminant migration via seeps and springs from the tailings pond area.
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Three tailings samples were collected from the area south of the

 diversion ditch to characterize the surficial material as a potential

source of contamination. According to Summit County ownership plat
maps, the property on vhich these "unimpounded” tailings lie is owned by

United Park City Mines.

Two tailings samples vere collected from the "floodplain tailings"
located on the opposite side of Silver Creek from the Richardson Flat
impoundment. There is no containment feature associated with these
areas and the tailings material could easily be washed into Silver Creek
during storm events. According to plat maps obtained from the Summit
County Assessor’s office, these floodplain tailings are on land which is

currently owned by the U.S. Department of Transportation.

The FIT collected samples from the diversion ditch associated with
the tailings impoundment. These samples were taken in such a manner as
to determine availability of contaminated material for transport offsite
via the diversion ditch structure. In addition, these samples will help

the FIT assess the integrity of runoff control structures onsite.

4.1.1 Tailings Samples

The FIT collected a total of five tailings samples from various
locations throughout the area, as illustrated in Figure 3. These

samples included:

RFT-TA-1 Eastern end of tailings between access road and

diversion ditch.

RFT-TA-2 Southern end of tailings between Union Pacific

Railroad tracks and diversion ditch.

RFT-TA-3 Southwestern edge of tailings between Union Pacific

Railroad tracks and diversion ditch.

F08-8903-06



RFT-TA-4 Floodplain tailings located on the west side of
Silver Creek.

RFT-TA-5 Downgradient-most sample along the floodplain

tailings near Silver Creek.

All tailings samples were collected using a plastic scoop or a
decontaminated stainless steel spoon. The FIT composited samples on a
plastic sheet prior to placing them in the appropriate sample

containers.
4.1.2 Surface Water Samples

The FIT collected 12 surface water samples during the course of
this investigation. Two sample aliquots were collected at each station.
One sample (designated by the station location number followed by an "A"
designator) was filtered with a 0.45 micron filter and a barrel filter
prior to preservation with nitric acid to a pH <2. The second aliquot
(designatéd by location number followed by a "B" qualifier) was
preserved in the same manner without filtering. These samples were
collected from Silver Creek west of the tailings pond, from the
diversion ditch and from the marshy area located downgradient of the
diversion ditch at the base of the tailings dam. The FIT collected one
additional sample from the Pace Homer irrigation ditch which discharges
into Silver Creek upgradient of the tailings impoundment. Sample

locations are shown in Figure 3. Specifically, the samples included:

RFT-SW-1 Background sample collected from the Pace Homer
Ditch.

RFT-SW-2 Sample collected from Silver Creek near the
floodplain tailings.

RFT-SW-3 Additional sample collected from Silver Creeﬁ near
floodplain tailings.
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RFT-SV-4

RFT-SW-5

RFT-5W-6

RFT-SW-7

RFT-SW-8

RFT-SW-9

RFT-SW-10

RFT-SW-16

RFT-SW-17

Upgradient sample in runoff diversion ditch.

Samples collected from the diversion ditch at

possible point of tailings entry.

Sample collected from point of diversion ditch

discharge into marshy area.

Sample collected from the marshy area upgradient of

its confluence with Silver Creek.

Sample collected from the point where Silver Creek

enters marshy area.

Sample collected at culvert area where Silver Creek

and marshy area drain under U.S. Route 40.

Downgradient sample collected from Silver Creek 800
feet upstream of the G.M. Pace irrigation diversion

point.

Background surface water sample collected from
Silver Creek downstream from the confluence of Pace

Homer Ditch and Silver Creek.

Background surface water sample collected from
Silver Creek approximately 20 feet upstream of the
confluence of the Pace Homer Ditch and Silver

Creek.

Heavy construction activity upgradient of surface water sample

locations RFT-SW-2 and RFT-SW-3 resulted in highly turbid water at the

time of sampling. The turbidity in the surface water was caused by

heavy ‘machinery moving through Silver Creek and disturbing streambed

material.

F08-8903-06



4.1.3 Sediment Sample Collection

Initially, the FIT proposed screening sediment samples using FASP
XRF analysis for metal contaminant detection. However, during the -
sampling period the FIT XRF experienced operating problems and was not
available to perform the analysis. The FIT opted to send a single
sediment sample from each sample location to the CLP laboratory for

sieving and analysis.

The FIT collected sediment samples in conjunction with each surface
water sample. Each sediment sample was collected immediately following
surface vater sample collection. Each sample was collected using a -
plastic scoop or a decontaminated stainless steel spoon. The FIT
composited each sediment sample on a plastic sheet prior to placing the

sample in the appropriate sample container.
4.1.4 Opportunity Samples

After performing a site réconnaissance the FIT selected two
locations for opportunity sample collection. Additional surface water
samples (RFT-OPW-1A and RFT-OPW-1B) and a sediment sample (RFT-0SE-1)
were collected at the base of the tailings dam from a ponded seep area
topographically elevated above and disjunct from the marshy area. A
second opportunity sediment sample (RFT-0SE-2) was collected from a
small seep area located approximately 50 feet northeast of the ponded--
seep area, along the face of the tailings dam (Figure 3). Flow in this
seep area was insufficient for surface water sample collection. Surface
vater sample RFT-0PW-1A was filtered prior to preservation with nitric

acid to a pH <2.
4.2 SAMPLE SHIPPING

Samples collected during this effort were shipped on July 20, 1989
to the following Contract Laboratory Program (CLP) laboratories for

analysis. Samples of tailings and surface water were shipped as low

hazard environmental samples to Keystone Environmental Resources in

Fogg\ggﬁgifﬁé " ecology and environment
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Houston, Texas for total metals analysis under ﬁegﬂlar Analytical
Services case number 12334. However, due to contractual difficulties
Keystone Environmental performed only mercury analysis on these samples.
Under the direction of the Sample Management Office (SMO) these samples
were shipped by Keystone Environmental to Silver Valley Laboratory in
Kellogg, Idaho for the remainder of the analyses. Sediment samples vere
shipped to Silver Valley Laboratory in Kellogg, Idaho under Special
Analytical Service case number 4725H. These samples were sieved in an
80 mesh sieve in order to remove large gravel and organic matter prior

to analysis for total metals.

5.0 QUALITY CONTROL

The FIT closely adhered to quality control procedures during the
sampling activity as described in the Sampling Plan and in S0P III-2,
Chapter 6.

5.1 INSTRUMENT CALIBRATION

Instruments utilized on this SI were calibrated by FIT members in
the field. An Orion pH meter and a specific conductivity meter were
calibrated daily and used at each surface water sample collection point.
In addition, pH paper was used to determine tailings and sediment pH at
each sample location. Surface water field data are presented in Table
1. Sediment and tailings field data are presented in Table 2 of this
report. Daily instrument calibrations can be found in the Richardson
Flat logbook (TDD F08-8903-06).

5.2 SAMPLE CONTAINERS

All sample containers were obtained though the Sample Management
Office (SMO) Bottle Repository. A rinsate blank was collected for each
day of sampling and submitted to the Contract Laboratory Program (CLP)
laboratory to assess quality control (quality assurance on equipment

decontamination and field handling).

10
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5.3 BACKGROUND SAMPLES

The FIT collected background samples for both the Silver Creek and
diversion ditch drainages. Upgradient surface water and sediment
samples RFT-SW-1A, RFT-SW-1B and RFT-SE-1 were collected from the Pace
Homer Ditch (an irrigation ditch which discharges into Silver Creek
upgradient of the floodplain tailings area). Additional surface water
and sediment samples RFT-SW/SE-16 and RFT-SW/SE-17 were collected on
Silver Creek upgradient of the floodplain tailings.  Samples
RFT-SW/SE-16 and RFT-SW/SE-17 were collected downgradient from and
upgradient of the confluence of the irrigation ditch with Silver Creek,

respectively.

An upgradient surface water and sediment sample (RFT-SW/SE-4) was

collected from the eastern end of the runoff diversion ditch which

conveys runoff from the surrounding hills near the tailings pond (Figure

3).
5.4 BLANK SAMPLES

The FIT prepared a total of three blanks for this sampling effort.
RFT-SW-12A, RFT-SW-12B, RFT-SW-15A, RFT-SW-15B, RFT-SW-18A and
RFT-SW-18B were field rinsate blanks (prepared to check decontamination
of sampling equipment). Blank samples with an "A" designator vere

passed through the barrel filtering device.
5.5 DUPLICATE SAMPLES

Samples RFT-SW-11A and RFT-SW-11B were collected as a duplicate of
RFT-SW-2A and RFT-SW-2B. These samples provide verification of

laboratory accuracy.
5.6 DECONTAMINATION PROCEDURES

The FIT followed decontamination procedures as set forth in SOP

III-2, Chapter 11 Equipment Decontamination Procedures. This procedure

11 .
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involved the following steps: a tap water wash, soapy water wash,

triple deionized water rinse and air drying.

5.7 DOCUMENTATION

Following sample collection, all samples were handled in strict
accordance with chain of custody protocol prescribed by the NEIC
Procedures Manual for the Evidence Audit of Enforcement Investigation by
Contractor Evidence Audit Teams, April 1984 (EPA-330/9-81-003R).

Appendix A of this report includes the sample identification numbers,

sample tag numbers, traffic report numbers and chain of custody numbers.
Copies of traffic reports, chain of custody records and pertinent
airbills are available in TDD file F08-8903-06. The Richardson Flat
logbook has a complete record of all documentation information (TDD
F08-8903-06).

5.8 QUALITY ASSURANCE REVIEV

The inorganic data packages were examined thoroughly by FIT
chemists for compliance using EPA Functional Guidelines for Reviewing
Inorganic Data and the approved Region VIII FIT CLP Quality Assurance
Standard Operating Procedures (SOP). The quality assurance reports and
data sheets are attached as Appendix C. The data packages were judged

acceptable overall, with qualifications as follows.
5.8.1 Sediment Samples

Spike recoveries were low for antimony and thallium indicating
positive results for these elements are biased low and are flagged "j",
estimated. Selenium recoveries were unacceptably low and positive
values are flagged "j" and undetected values are rejected, "r".
Thallium and selenium data were also flagged "j" for below criteria
correlation in method of standard additions. Cadmium data were flagged

"j", estimated, due to percent difference in serial dilution results.

12
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5.8.2 WVater And Tailings Samples

Samples were transferred from one CLP laboratory to another by the
Sample Management Office. Recoveries for thallium and selenium were low
and vere flagged "[]" as estimated or "u" as undetected in surface water
samples. Thallium results for tailings samples were flagged "j" or "[]"
indicating the value is estimated due to minor quality control
discrepancies, or the compound was detected below the contract required
detection limit (CRDL). Lead results were flagged "j" due to duplicate
results. Arsenic data were flagged "j", estimated data, due to poor
correlation coefficients for RFT-SW-5A, RFT-SW-5B and RFT-SW-10B.
Arsenic and zinc solid sample results were flagged "j" due to high
serial dilution results. Field duplicates showed good relative
agreement. Field blanks were free of contamination above contract
detection limits except that arsenic in RFT-SW-12B was detected at 12

ug/l.

All arsenic and lead data are included in the discussion of
analytical results in Section 6.1 and in Figures 4, 5 and 6 of this
report. Refer to Tables 3, 4 and 5 for appropriate qualifications of
data. Other analytical results discussed in Section 6.1 include those
data which are not qualified and.those data qualified as estimated or at

a concentration greater than five times the quantity found in the blank.
6.0 RESULTS

Results of the supplemental site inspection are focused entirely on
addressing issues associated with contaminant migration via the surface
vater route. Discussions of sample analytical data and field

observations follow.
6.1 ANALYTICAL RESULTS

Results of the inorganic analysis of samples collected at
Richardson Flat Tailings and the surrounding area are shown in Tables

3, 4 and 5. The sampling locations and the concentrations of arsenic

13 .
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and lead at each sample location are depicted in Figures 3 through 6.
Each figure gives relative concentrations of contaminants for each
medium sampled (i.e. Figure 4 contains lead and arsenic concentrations
for tailings samples. Figure 5 contains lead and arsenic concentrations
for surface water samples. Figure 6 contains lead and arsenic

concentrations for sediment samples).

The following is a discussion of analyiical results for each medium

sampled.
6.1.1 Tailings Samples

Three tailings samples collected from south and southeast of the
diversion ditch showed fairly constant concentrations of lead and
arsenic. In particular, arsenic concentrations in tailings samples were
relatively constant at approximately 200 mg/kg while lead concentrations
were slightly more variable (ranging from 2580 mg/kg to 4520 mg/kg).
Notable concentrations of cadmium (ranging from 21.1 to 95.9 mg/kg),
copper (ranging from 149 to 336 mg/kg), mercury (ranging from 0.88 to
1.3 mg/kg), silver (ranging from 12.6 to 22.1 mg/kg) and zinc (ranging
from 3220 to 14,100 mg/kg) were detected in these tailings samples as
wvell.

Samples collected from the floodplain tailings (RFT-TA-4 and
RFT-TA-5) exhibited a higher degree of variability. Arsenic
concentrations in sample RFT-TA-4 were 259 mg/kg while sample RFT-TA-5
had an arsenic concentration of 175 mg/kg. Lead concentrations were
also highly variable with sample RFT-TA-5 containing 31,600 mg/kg of
lead while RFT-TA-4 had a concentration of 9300 mg/kg. Concentrations
of cadmium (117 and 250 mg/kg), mercury (8.2 and 7.6 mg/kg), silver
(62.8 and 115 mg/kg) and zinc (16,200 and 33,800 mg/kg) were notably
higher in the floodplain tailings than in tailings samples collected

south of the diversion ditch.
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6.1.2 Surface Water Samples

Surface water samples were collected to assess the relationship of
the site to contaminant distribution in Silver Creek and in the
diversion ditch. Por each surface water sample location, botha
filtered sample and an unfiltered sample were submitted for analysis.
As anticipated, the unfiltered surface water samples showed higher
levels of contamination indicating a majority of the contaminants exist
as suspended solids. The filtered and the unfiltered surface water
samples exhibit similar trends in relative contaminant magnitude and in
specific contaminants detected (Table 5). The following discussion
focuses on results of unfiltered surface water samples. Figure.S
illustrates relative lead and arsenic concentrations in unfiltered

surface water samples.

Background concentrations of metals in Silver Creek and the Pace
Homer Ditch upgradient of their confluence were relatively low.
Specifically, RFT-SW-1B in the Pace Homer Ditch had 0.93 ug/l of lead
and 7.7 ug/l of arsenic. Sample RFT-SW-17B,. collected from Silver Creek
upgradient of the Pace Homer confluence, contained 0.9 ug/l of lead and
2.3 pg/l of arsenic. Background surface water sample RFT-SW-16B,
collected from Silver Creek downgradient from the Pace Homer confluence

contained 25.2 pg/l of lead and 5.6 ug/l of arsenic.

Surface water samples collected from Silver Creek in the vicinity
of the floodplain tailings contained very high concentrations of lead
and arsenic. Analytical results of RFT-SW-2B indicated the presence of
lead at 20,000 ug/l and arsenic at 619 pg/l. Sample RFT-SW-3B contained
1100 pg/1 of lead and 41.9 ug/l of arsenic. Also notable in sample
RFT-SV-2B were high levels of cadmium (137 ug/l), chromium (72.2 ug/l),
copper (1390 pg/l), mercury (11.50 pg/l), silver (131 ug/l) and zinc
(19,300 pg/l). Further downstream as Silver Creek meanders through the
marshy area, data from sample RFT-S5W-8B indicated reduced concentrations
of lead (36.6 ug/l) and arsenic (8.4 ug/l). Sample RFT-SW-9B, collected
from Silver Creek on the south side of the U.S. Route 40 culvert

contained 122 ug/l of lead and 12.2 ug/l of arsenic. Concentrations of
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lead (35.8 ug/l) in RFT-SW-10B drop as the course of Silver Creek moves

further from the site.

The background diversion ditch sample (RFT-SW-4B), collected near
the point of origin of that drainage was highly contaminated. Lead was
detected at 22,100 pg/l and arsenic was detected at 2326 ug/l. High
concentrations of cadmium (289 ug/l), chromium (50.2 pg/l), copper (1540
pg/l), mercury (8.0 ug/l), silver (201 ug/l) and zinc (49,100 ug/l) were
also detected in RFT-SV-4B.

Sample RFT-SW-5B, collected from the diversion ditch midway through
the tailings contained 24.9 ug/l of lead and 17.4 ug/l of arsenic.
Surface water collected from the point at which the diversion ditch
enters the marshy area (RFT-SW-6B) contained greatly reduced
concentrations of lead (1.9 ug/l) and arsenic (3.9 pg/l). RFT-SW-7B,
collected in the center of the marshy area, contained 131 ug/l of lead

and 9.4 pg/l of arsenic.

Opportunity surface water sample RFT-0PW-1B, collected from a seep
area at the base of the tailings embankment contained 68.2 pg/l of lead,

33.1 ug/l of arsenic and 759 ug/l of zinc. Mercury was not detected in

this sample.
6.1.3 Sediment Samples

Sediment samples were collected from all surface water sampling
locations throughout the étudy area. Two additional sediment samples
(RFT-0SE-1 and RFT-0SE-2) were collected from seep areas at the toe of
the tailings embankment. Flow in the area of RFT-0SE-2 was minimal at
the time of sampling, precluding collection of a corresponding surface
wvater sample. Analytical results of sediment samples are presented in

Table 4. Figure 6 illustrates relative lead and arsenic concentrations

in sediment samples.

Analytical results of background sediments collected from the Pace

Homer Ditch and Silver Creek indicated the presence of elevated

16
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concentrations of arsenic and lead upgradient of the influence of the
floodplain tailings and the impoundment. Sample RFT-SE-1, collected in.
the Pace Homer Ditch, contained 1790 mg/kg of lead and 83.2 mg/kg of
arsenic. Sediment sample RFT-SE-17, collected from Silver Creek
upgradient of the Pace Homer Ditch confluence, contained 12,200 mg/kg of
lead and 555 mg/kg of arsenic. Also notable in RFT-SE-17 were
relatively high concentrations of cadmium (113 mg/kg), silver (39.8
mg/kg) and zinc (17,500 mg/kg). Sample RFT-SE-16, collected
downgradient from the Pace Homer Ditch confluence contained 4430 mg/kg
of lead and 211 mg/kg of arsenic.

.

" Sediment samples collected in close proximity to the floodplain
tailings (RFT-SE-2 and RFT-SE-3) contained high levels of arsenic (590
and 427 mg/kg), cadmium (91.4 and 82.0 mg/kg), lead (14,200 and 9880
mg/kg) and mercury (4.9 and 6.0 mg/kg).

Sediment sample RFT-SE-8, collected from Silver Creek within the
marshy area contained 348 mg/kg arsenic, 82.3 mg/kg cadmium and 3510
mg/kg lead. Analytical data for Silver Creek sediment sample RFT-SE-9,
collected at the U.S. Route 40 culvert, indicated contaminants present
in the following concentrations: 295 mg/kg arsenic, 90.2 mg/kg cadmium,
6970 mg/kg lead and 5.0 mg/kg mercury. Concentrations of all
contaminants including arsenic (5;4 mg/kg) and lead (108 mg/kg) were
significantly reduced in sediment sample RFT-SE-10, collected from
Silver Creek a few hundred feet downstream from the U.S. Route 40

culvert.

The background diversion ditch sediment sample (RFT-SE-4 was
significantly contaminated with arsenic (776 mg/kg), cadmium (100
mg/kg), lead (13,600 mg/kg) and mercury (5.5 mg/kg). Arsenic, lead and
mercury data for sediments cnllected from the diversion ditch midway
through the tailings (RFT-SE-5) and at the point of discharge to the
marshy area (RFT-SE-6) indicate a reduction in concentrations of these
elements as compared to sample RFT-SE-4. Cadmium concentrations were
not reduced, however, as RFT—SE—S contained 149 mg/kg and RFT-SE-6
contained 62.3 mg/kg. Sample RFT-SE-7, collected in the center of the
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marshy area, contained 198 mg/kg arsenic, 102 mg/kg cadmium and 3250
mg/kg lead.

Opportunity sediment samples were collected from two separate seep
areas discovered during site reconnaissance. Sample RFT-0SE-1,
collected from a ponded area at the base of the embankment, exhibited
significant concentrations of arsenic (751 mg/kg), cadmium. (185 mg/kg),
lead (12,500 mg/kg), silver (60.6 mg/kg) and zinc (24,000 mg/kg).
Sample RFT-0SE-2, obtained from a seep area along the face of the
embankment, contained 839 mg/kg of arsenic, 131 mg/kg cadmium, 6900
mg/kg of lead and 20,000 mg/kg of zinc.

6.2 FIELD OBSERVATIONS

Discussed below are field observations made by the FIT during the
July 1989 sampling effort, during a previous site visit in March 1989
and during a personal interview with a local rancher conducted in

December 1989.
6.2.1 Source Data -

Tailings material present on the south side of the diversion ditch
was virtually indistinguishable in appearance from tailings material
within the "impoundment". Tailings 'on both sides of the ditch were

noted as light gray in color as shown in Photo 1 (Appendix B).

Floodplain tailings exhibited a different appearance than the
impoundment tailings and the tailings located south of the diversion
ditch. The floodplain tailings were noted as more orange in color
(Photos 5 and 6, Appendix B), indicative of iron oxidation. The pH
measurements of floodplain tailings samples RFT-TA-4 and RFT-TA-5

indicated highly acidic surface conditions (pH 2).

18
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6.2.2 Pathway Data

No effective barrier to erosional transport of tailings material
into the diversion ditch was observed. The ditch appeared to have been

constructed through deposited tailings.

Although the diversion ditch contained standing water along much of

its course, it may be an overland conduit of contamination from the
tailings into the Silver Creek drainage during events of high
precipitation. The diversion ditch terminates in the marshy area as

depicted in Figure 7.

Floodplain tailings were noted as highly susceptible to erosional
transport into Silver Creek, with no visible containment structure

present.

Due to heavy construction activities upstream, Silver Creek was
notably turbid along its course where RFT-S5VW-2 and RFT-SVW-3 were
collected. Turbidity may have contributed to excessive contaminant

concentrations detected in these surface water samples.

After a thorough reconnaissance, two seep areas were located along
the tailings embankment. One seep was found in an isolated pond area at
the base of the embankment. The sécond seep area was located
approximately 50 feet north of the pond area along the face of the
embankment. Opportunity sediment samples were collected from both seep
locations and an opportunity surface water sample was collected from the

ponded area.

The facility has an average slope of less than three percent. The
intervening terrain between seep samples RFT-OPW-1/RFT-0SE-1 and the
marshy area was observed to be between three to five percent. The
intervening terrain between seep samples RFT-0SE-2 and the marshy area

was observed to be between five to eight percent.
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The likely course that runoff can be expected to follow from seep
areas to the marshy area is depicted on Figure 7. The distance from the
RFT-0PW-1/RFT-0SE-1 sample location (ponded seep area) to the marshy
area vwas approximately 150 feet at the time of sampling. The distance
from the RFT-0SE-2 sample location to the marshy area was approximately

200 feet at the time of sampling.
6.2.3 Target Data

Probable points of entry of seep contaminants into a surface water
body (i.e. the marshy area) are illustrated on Figure 7. The distance
measured across the marshy area from the nearest probable point of entry

to Silver Creek at the U.S. Route 40 culvert is approximately 325 feet.

The nearest point of diversion of surface water from Silver Creek
downgradient of the site is the G.M. Pace Ditch, used to irrigate
alfalfa fields and pasture. The point at which the G.M. Pace Ditch
diverts water from Silver Creek was measured as 2340 feet from the U.S.

Route 40 culvert along the course of Silver Creek.

Mr. Standley Pace, in an interview conducted by FIT member Kevin
Mackey in December 1989, stated that he currently irrigates about 115
acres of cow pasture and alfalfa fields with water from the G.M. Pace
Ditch. Mr. Pace’s cousin irrigates an additional 115 acres for similar
purposes using water diverted by the G.M. Pace Ditch. Another local
rancher, Mr. James Gilmore, was identified by Mr. Pace as a user of the

ditch.

Mr. Gilmore stated during a December 1989 telephone conversation
that he currently irrigates between 95 and 110 acres of alfalfa fields
and sheep pasture using water from the G.M. Pace Ditch. Records of

communication with Mr. Pace and Mr. Gilmore are provided in Appendix D.
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7.0 CONCLUSIONS

Objectives of the supplemental site inspection for Richardson Flat
Tailings have been accomplished as a result of follow-up sampling and
field activities.

7.1 SURFACE HYDROLOGY

Surface water drainage patterns throughout the site area have been
defined. The diversion ditch, which originates on the hill near the
southeastern extension of the impounded tailings, cuts through tailings
material throughout most of its course and terminates in the marshy area

at the base of the tailings embankment (Figure 3).

Silver Creek flows parallel to the Union Pacific Railroad tracks
for most of its course between the east/west access road and U.S. Route
40. About 250 feet south of U.S. Route 40, Silver Creek flows beneath
the Union Pacific Railroad trestle where it meanders through a portion
of the marshy area near the base of the tailings embankment. Silver
Creek flows beneath U.S. Route 40 via a culvert, then flows in a

northvest direction into the Weber River drainage (Figures 1 and 3).

The likely courses of runoff from seep locations into the marshy

area are depicted on Figure 7.
7.2 OBSERVED RELEASE

Analytical results of surface water and sediment samples collected
from Silver Creek and the diversion ditch do not support an observed
release of contaminants to surface water. The significant contribution
of contaminants to Silver Creek by the floodplain tailings and historic
deposition of metal-bearing material into the streambed cannot be
clearly segregated from contamination contributed by the Richardson Flat

tailings.
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The upgradient diversion ditch surface water and sediment samples
(RFT-SV-4 and I'FT-SE-4) revealed higher contaminant levels than did
diversion ditch samples midway though the tailings (RFT-SW-5 and
RFT-SE-5) and at the point of outflow (RFT-SW-6 and RFT-SE-6). Lower
contaminant concentrations in RFT-SW-5, RFT-SE-5, RFT-SW-6 and RFT-SE-6
may result from high percentages of organic matter at these sample
locations. Inability to establish clear trends of contaminant
distribution in both the diversion ditch and Silver Creek drainages is
probably due in part to the non-homogenous nature of tailings material

deposited.
7.3 SOURCES

Source material analyzed during the course of the original site
inspection and the supplemental activities include tailings within the
impoundment, tailings on the south side of the diversion ditch and
tailings adjacent to Silver Creek (referred to in this report as
floodplain tailings). All tailings samples collected contained high
concentrations of inorganic contaminants. Elemental concentrations and
near neutral pH measurements of tailings samples RFT-TA-1, RFT-TA-2 and
RFT-TA-3 (south side of diversion ditch) correspond closely with data
for tailings samples collected from the impounded area during the
original site inspection (Ecology and Environment, Inc. 1985). High
concentrations of arsenic, cadmium, copper, lead, mercury, silver and
zinc are associated with tailings deposited on Richarson Flat regardless

of proximity to the diversion ditch.

Presence of arsenic, cadmium, lead, silver and zinc contamination
in seep water and sediment samples indicate a loss of integrity in the
tailings impoundment control structure. It is possible that tailings
were mixed with native soil during construction of the earthen

embankment, contributing to contamination of seep samples.

Analytical results of floodplain tailings indicated notably higher
concentrations of cadmium, lead, mercury and zinc as compared to

tailings collected from the impoundment and from the south side of the
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diversion ditch. Surface water and sediment samples collected from
Silver Creek in the vicinity of the floodplain tailings contained high

levels of corresponding contaminants.

Background surface water and sediment samples collected from Silver
Creek and the Pace Homer Ditch indicated additional sources of inorganic

contamination upgradient of sources discussed in this report.
7.4 SURFACE WATER DIVERSION

The distance to the G.M. Pace Ditch from the U.S. Route 40 culvert
was measured in the field and was reported as 2340 feet along the course
of Silver Creek. The distance from contaminated seep sediment sample
RFT-0SE-2 to the probable point of entry of contaminants into surface
vater is approximately 200 feet along the likely course of runoff. The
distance across the marsh from the probable point of entry to Silver
Creek at the U.S. Route 40 culvert is approximately 325 feet. The total
distance from contamination to the nearest diversion of water from
Silver Creek is therefore 2865 feet measured along the course of surface
water flow.

The total number of acres irrigated by water diverted from Silver
Creek via the G.M. Pace Ditch was documented as 330 (Standly Pace, 115

acres; Angus Pace 115 acres; James Gilmore, 100 acres).

7.5 SUMMARY

In summary, no observed release of contaminants attributable to the
site has been clearly documented. Inorganic contamination is prevalent
throughout the study area and additional sources of contamination other

than those discussed in this report may exist.

Contaminated water and sediment samples collected at seep locations
on the tailings embankment, however, demonstrate the diking is leaking
and unsound. Contamination attributable to Richardson Flat tailings

poses a potential threat to surface water in Silver Creek.
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Vithin three miles downstream of documented contamination
attributable to Richardson Flat Tailings, water is diverted by the G.M.
Pace Ditch for crops and pasture irrigation of approximately 330 acres
of land. '
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TABLE 1 SURFACE WATER FIELD DATA giTE; Richardson Flat Tailings
SAMPLE 1ID. SAMPLING SHIPPING FIELD DATA COMMENTS
DATE
DATE TIME pH COND.{ TEMP,
umho C
RFT-SW-1A & B 07/19/89 1107 07/20/89 7.5 §620 {20
les were col ect d in Silver Creek.down-
Sgese 2 Q%nmgu ET“ %1 Ifles. E e ac v191es
- resu t3fbid water w 1cﬁ tut
RFT-SW-24 & B 07/19/89 1040 07/20/89 7.3 1300 119 1ncrease metalg concentratlons in unflltered surﬁxn
water camples RFT-SW-2B and RFI—OW-3B.,
RFT-SW-34 & B 07/19/89 1016 07/20/89 7.5 1350 §18
{
RFT-SW-4A & B 07/19/89 0911 07/20/89 7.05 }1000 f14
RIFT-SW-5A & B 07/19/89 0854 07/20/89 7.09 {1300 J14
RIFT-SW-6A & B 07/19/89 0824 07/20/89 6.8 1600 |17
RI''-SW~-7A & B 07/18/89 1648 07/20/89 6.01 {1500 |20
RFT-SW-8A & B 07/18/89 1633 07/20/89 6.61 {1500 {19
RFT-SW-9A & B 07/18/89 1345 07/20/89 7.74 11200 | 24
—
RFT-SW-10A & B 07/18/89 1511 07/20/89 8.08 11200 { 22
REFT-0PW-1A & B 07/19/89 1345 07/20/89 7.51 {1200} 17




TABLE 1 (Cont) SURFACE WATER FIELD DATA SITE: Richardson Flat Tailings

saugps 1D. SAMPLING SHIPPING FIELD DATA COMMENTS
g DATE
B DATE TIME pH COND.] TEMP.
2 umho C
RFT-SW-11A & B 07/19/89 1040 07/20/89 7.3 |1300 N9 Duplicate of RFT-SW-2A & B
RFT-SW-15A & B 07/19/89 1437 07/20/89 - — — Blank
RFT-SW-16A & B 07/20/89 1025 07/20/89 7.15 11000 16
]
RFT-SW-17A & B 07/20/89 1040 07/20/89 7.0 {1000 |16
RFT-SW-18A & B 07/20/89 1100 07/20/89 - - - Blank
nﬂj;-
‘ o
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TABLE_2_  SOIL AND SEDIMENT FIELD DATA  SITE _Richardson Flat Tailings
SAMPLING
sAmMPLE 1D SBHIPPING DATE COMMENTS
DATE Time
RFT-SE-1 07/19/89 1107 07/20/89 Dark brown material, some organic matter present
RFT-SE-2 07/19/89 1040 07/20/89 Light gray medium to fine grained sediment
RI'T-SE-3 07/19/89 1016 07/20/89 Light gray medium to fine grained sediment
RET-SE-4 07/19/89 0925 07/20/89 Dark brown to medium gray, fine grained sediment
RI'T-SE-5 07/19/89 0900 07/20/89 Gray with rust color
RFT—SE—6 07/19/89 0835 07/20/89 Light gray, medium to coarse grained sediment
RET-SE-7 07/18/89 1700 07/20/89 Dark brown sediment high in organic matter
RI'T-Sk-8 07/18/89 1640 07/20/89 Dark brown sediment high in organic matter
RFT-SE~9 07/18/89 1351 07/20/89 Medium gray fine grained sediment, some organic matter present
RIFT-SE~10 07/18/89 1524 07/20/89 Dark brown silty clay (fine grained)
RFT-SE-106 07/20/8% 1025 07/20/89 Medium gray, fine to coarse grained sediment
RIFT-SE-17 07/20/89 1040 07/20/89 Medium gray, fine to coarse grained sediments
RFT-TA-1 07/18/89 1115 07/20/89 Tan or rust colored, fine sand or tailings; pH 6.5
RIFT-TA-2 07/18/89 1125 07/20/89 Tan colored,fine sand or tailings; pH b




TABLE_2 _ SOIL AND SEDIMENT FIELD DATA SITE Richardson Flat Tailings

g SAMPLING
samrge 10 SHIPPING DATE COMMENTS
% DATE Time
RFTTTA—3 07/18/89 1138 07/20/89 Light tan to gray material, fine texture; pH of 6
RIFT-TA~4 07/18/89 1205 07/20/89 Soil pH measurements showed a pH of 2 for these tailings
RFT-TA-5 07/18/89 1217 07/20/89 Soil pH measurements showed a pH of 2
RFT-0SE-1 07/19/89 1345 07/20/89 Dark brown with decomposing crganic matter; pH of 7
RFT-0SE-2 : 07/19/89 1500 07/20/89 Pust colored to dark brown with organic matter; nH of 7.5
g
[ [ [ . { [ . I [ I I l I I [ I I | L i




TABLE 3
INORGANIC ANALYTICAL RESULTS FOR
TAILINGS SAMPLES (mg/kg)
RICHARDSON FLAT TAILINGS
SUMMIT COUNTY, UTAH
TDD F08-8903-06 - PAN FUTO039HDA

SAMPLE # RFT-TA-1 RFT-TA-2 RFT-TA-3 RFT-TA-4  RFT-TA-S
TRAFFIC RPT # MHL-955 MHL-956 MHP-500 MHP-501 MHP-502
SAMPLE LOCATION EAST OF MIDDLE OF WEST OF FLOOD FLOOD
TAILINGS TAILINGS TAILINGS  PLAIN PLAIN
POND POND POND TAILINGS TAILINGS
Aluminum 691 1040 1530 1030 240
Antimony 63.1 84.4 87.0 120 144
Arsenic 220j 2083 2223 259j 175j
Barium 153 86.9 [32.8] 117 [39.5]
Beryllium 0.22u 0.22u 0.22u 0.27u 0.23u
Cadmium 21.1 41.2 95.9 117 250
Calcium 37000 54500 68200 5400 32800
Chromium [2.0] 6.0 8.8 0.6%u 0.5%
Cobalt [5.5] [2.6] [7.4] [3.9] [3.2]
Copper 149 205 336 281 265
Iron 44700 36500 53400 97400 87000
Lead 2580 3060 4520 9300 31600
Magnesium 11200 18500 23000 [1140] [142]
Manganese 1440 1740 2320 212 252
Mercury * 0.99 1.3 0.88 8.20 7.60
Nickel 8.2 9.4 [7.1] [5.1] [6.2]
Potassium [255] [49€] [827] [1140] [680]
Selenium 23.6 12.7 19.2 45.7 38.4
Silver 12.6 18.5 22.1 62.8 115
Sodium [22.4] [34.8] [42.6] [603] [117]
Thallium 6.63 3.0j [4.2]3 [9.713 [6.8]]
Vanadium {1.3] [3.8] [3.7] [2.6] 0.57u
Zinc 3220 5710 14100 16200 33800

* - Results have been provided by Keystone Laboratory of Houston, Texas.
The remaining results are from analyses conducted by Silver Valley
Laboratories of Kellog, Idaho.

j} ~ The associated numerical value is an estimated quantity because the
amount detected is bhelow the contract required detection 1limit (CRDL) »r
because minor quality control criteria were not met. Presence of the
material is reliable.

u - The material was analyzed for, but was not detected. The
associated numerical value is the estimated sample quantitation limit or
CRDL.

[]1 - The associated numerical value is an estimated quantity because the
amount detected is below the contract required detection limit (CRDL).
Presence of the material is reliable. (Inorganic data only).



TABLE 4

INORGANIC ANALYTICAL RESULTS FOR

SEDIMENT SAMPLES (mg/kg)

RICHARDSON FLAT TAILINGS
SUMMIT COUNTY, UTAH

TDD FO8-8903-06 - PAN FUTOO39HDA

SAMPLE # RFT-SE~1 RFT-SE-2 RFT-SE-3 RFT-SE-4  RFT-SE-5
PACKING LIST # 4725H-01 4725H-02  4725H-03  4725H-04  4725H-05
SAMPLE LOCATION BCKGRND SILVER CRK SILVER CRK UPGRDNT DIVERSION

PACE HOMER NEAR FLOOD NEAR FLOOD DIVERSION DITCH

DITCH PLAIN PLAIN DITCH

TLGS TLGS

Aluminum 18400 8620 7650 25100 2810
Antimony 19.8j 201j 1143 200j 1783
Arsenic 83.2 590 427 776 320
Barium 270 147 130 1220 134
Beryllium 1.7 [.86] [.81] [1.9] [.47]
Cadmium 14.6j 91.4j 82.0j 100j 149j
Calcium 15000 25600 2610 82100 89700
Chromium 21.9 77u [1.0] 33.2 10.9
Cobalt [11.4] 43,5 38.5 [10.1] [5.3]
Copper 239 753 459 840 613
Iron 30800 181000 148000 58600 44800
Lead 1790 14200 9880 13600 9550
Magnesium 6130 9430 8480 33800 19700
Manganese 1260 1730 1630 2770 3090
Mercury 1.0 4.9 6.0 5.5 1.5
Nickel 23.5 21.5 28.8 27.0 [2.9]
Potassium 3160 [1160] [1150] 6270 [794]
Selenium 3.1j 46.2j 42.7j 15.4j 16.1jr
Silver 9.7 47.5 30.3 86.0 60.9
Sodium [239] [181] [173] [447] [84.6]
Thallium [.81]j [3.6]] 4.1j 23.23 12.7j
Vanadium 48.7 19.0 21.2 46.5 [8.6]
Zinc 2770 15500 15100 15700 26400
j =~ The associated numerical value is an estimated quantity because the

amount detected is below the contract required detection limit (CRDL) or
because minor quality control criteria were not met. Presence of the
material is reliable.

r - Quality control indicates that data is not usable (material may or
may not be present). DQ NOT USE THIS DATA!.

u - The material was analyzed for, but was not detected. The
associated numerical value is the estimated sample quantitation limit or
CRDL.

[] - The associated numerical value is an estimated quantity because the
amount detected is below the contract required detection limit (CRDL).
Presence of the material is reliable. (Inorganic data only).

recycled paper ecology and environment



TABLE 4 CONT.

INORGANIC ANALYTICAL RESULTS FOR
SEDIMENT SAMPLES (mg/kg)
RICHARDSON FLAT TAILINGS

SUMMIT COUNTY, UTAH
TDD F08-8903-06 - PAN FUTOO39HDA

SAMPLE # RFT-SE-6  RFT-SE~7 RFT-SE-8 RFT-SE-9 RFT-SE-10
PACKING LIST # 4725H-06  4725H-07  4725H-08  4725H-09  4725H-10
SAMPLE LOCATION OUT FLOW  MARSHY SILVER CRK SILVER CRK DNGRDNT
POINT FOR AREA DRAINAGE  CULVERT SILVER CRK
DIVERSION IN MARSH NEAR 800’ UPSTRM
DITCH AREA ROUTE 40 G.M. PACE
DITCH
Aluminum 11100 9710 14000 10900 20200
Antimony 40.8 37.63 80.5j 107j 10.1uj
Arsenic 261j 198 348 295 5.4
Barium 944 384 286 229 408
Beryllium [.85] [1.1] [1.5] [1.4] 1.6
Cadmium 62.3j 102j 82.3j 90.2j 2.2j
Calcium 46900 90700 85800 38700 9640
Chromium .71u 9.9 16.5 16.3 18.5
Cobalt 64.4 20.4 33.3 20.1 [10.9]
Copper 256 264 567 498 40.7
Iron 41400 64900 49200 68700 25500
Lead 3790 3250 3510 6970 108
Magnesium 13300 20700 18400 11100 6360
Manganese 207000 19100 14300 3070 303
Mercury 0.24 0.82 1.1 5.0 [.10]
Nickel 69.7 14.0 25.8 16.3 17.0
Potassium 1870 1880 2400 1590 6050
Selenium 5.6j 9.2j 13.2j 21.9j 5.6ur
Silver 13.7 23.9 36.9 36.2 L41u
Sodium [344] [254] [276] [220] [389]
Thallium 8.5j 10.1j 14.2j 4.1j .23uj
Vanadium 34.8 20.5 26.9 31.2 37.7
Zinc 18800 17600 18300 15900 302
j - The associated numerical value is an estimated quantity because the
amount detected is below the contract required detection limit (CRDL) or
because minor quality control criteria were not met. Presence of the

material is reliable.

r - Quality control indicates that data is not usable (material may or
may not be present). DO NOT USE THIS DATA!.

u - The material was analyzed for, but was not detected. The associated
numerical value is the estimated sample quantitation limit or CRDL.

[] - The associated numerical value is an estimated quantity because the
amount detected is below the contract required detection limit (CRDL).
Presence of the material is reliable. (Inorganic data only).



TABLE 4 CONT.

ANALYTICAL RESULTS FOR
INORGANIC SEDIMENT SAMPLES (mg/kg)
RICHARDSON FLAT TAILINGS
SUMMIT COUNTY, UTAH
TDD F08-8903-06 - PAN FUTOO39HDA

RFT-0SE-2

SAMPLE # RFT-0SE-1 RFT-SE-16 RFT-SE-17
PACKING LIST # 4725H-11 4725H-12 4725H-13 4725H-14
SAMPLE LOCATION OPPORTUNITY OPPORTUNITY DNSTRM OF UPGRDNT
POND SEEP PACE HOMER CONFLUENCE
SEDIMENT SEDIMENT DITCH SILVER CRK
SAMPLE SAMPLE CONFLUENCE & PACE HOMER
W/SILVER CRK DITCH
Aluminum 19500 6880 15200 4440
Antimony 1423 49.3j 53.9j 183j
Arsenic 751 839 211 555
Barium 668 557 209 66.0
Beryllium [2.3] [1.6] [1.4] [.63]
Cadmium 185j 131j 43.9j 113j
Calcium 249000 167000 14500 18900
Chromium 18.2 1.0u 11.8 .72u
Cobalt [5.9] 53.3 24.6 76.8
Copper 870 456 231 496
Iron 156000 132000 86100 263000
Lead 12500 6900 4430 12200
Magnesium 29700 23400 6340 5880
Manganese 19600 23700 1560 1370
Mercury 1.9 .73 3.3 .81
Nickel 32.1 26.3 22.4 31.4
Potassium 4790 1690 2490 [657]
Selenium 19.9j 2.5j 25.13 84.0j
Silver 60.6 22.5 15.5 39.8
Sodium [764] [206] {215] [105]
Thallium 24,173 21.0j 1.2bj 6.0j
Vanadium 38.0 [18.6] 40.5 [10.4]
Zinc 24000 20000 8580 17500
j - The associated numerical value is an estimated quantity because the

amount detected is below the contract required detection limit (CRDL) or
because minor quality control criteria were not met. Presence of the
material is reliable.

u - The material was analyzed for, but was not detected. The
associated numerical value is the estimated sample quantitation limit or
CRDL.

[] - The associated numerical value is an estimated quantity because the
amount detected is below the contract required detection 1limit (CRDL).
Presence of the material is reliable. (Inorganic data only).

recycled paper ecology and environment



TABLE 5
ANALYTICAL RESULTS FOR
INORGANIC SURFACE WATER SAMPLES (ug/l)

RICHARDSON FLAT TAILINGS
SUMMIT COUNTY, UTAH
TDD F08-8903-06 - PAN FUTOO39HDA

SAMPLE # RFT-SW-1A RFT-SW-1B RFT-SW~-2A  RFT-SW-2B  RFT-SW-3A
TRAFFIC RPT # MHP-525 MHP-526 MHP-523 MBP-524 MHP-521
SAMPLE LOCATION BCKGRND BCKGRND SILVER CRK SILVER CRK SILVER CRK
PACE HOMER PACE HOMER NEAR FLOOD NEAR FLOOD NEAR FLOOD
DITCH DITCH PLAIN TLGS PLAIN TLGS PLAIN TLGS
Aluminum [27.9]ub  [26.3]ub [18.2]ub 44500b {16.5]ub
Antimony - 19.9u 19.9u [25.7]Jub 210b 19.9u
Arsenic (7.2] [7.71 [6.6] 619 {3.8]
Barium [61.9]Jub  [61.9]ub [61.5]ub 881b [52.9]ub
Beryllium 1.1u 1.1u 1.1u [2.4] 1.1u
Cadmium 1.8u 1.8u [5.0]ub 137b 9.2b
Calcium 132000b 131000b 211000b 248000b 199000b
Chromium 2.8u 2.8u 2.8u 72.2 2.8u
Cobalt [3.1]ub 2.6u [3.5]ub [27.0]ub [2.6]ub
Copper 1.1u {2.4]ub [1.2]ub 1390b [1.5]ub
Iron [56.4]ub  [84.7]ub [63.2]ub 98500b [39.9]ub
Lead 9.2bj [0.93]ub 48.3bj 20000bj 38.2bj
Magnesium 34700b 34400b 41400b 68400b 39600b
Manganese 20.3b 19.1b 1170b 3080b 1080b
Mercury * 0.20u 0.20u 0.20u 11.50 0.20u
Nickel 9.7u 9.7u [13.9] 67.3 9.7u
Potassium [1820Jub  [2110]ub [3180] 8980b [3470]ub
Selenium [15.4]ub  [15.2]ub [2.6]ub [34.2]ub {14.7]ub
Silver 1.6u 1.6u 1.6u 131b 1.6u
Sodium 19700 19700 42300b 42900b 41000b
Thallium 0.90u 0.90u 0.90u [4.7] 0.90u
Vanadium 2.7u 2.7u 2.7u 129 2.7u
Zinc 64.1Db 52.7b 1730b 19300b 2360b

* -

Results have been provided by Keystone Laboratory of Houston, Texas.

The

remaining results are from analyses conducted by Silver Valley Laboratories of

Kellog, Idaho.

b -

the amount found in the blank.

u - The material was analyzed for, but was not detected.

Material was detected in the laboratory blanks.
A false positive result may exist.

Quantity reported is >5X

The associated

numerical value is the estimated sample quantitation limit or CRDL.

[] - The associated numerical value is an estimated quantity because the
amount detected is below the contract required detection limit (CRDL).
Presence of the material is reliable.

(Inorganic data only).



RICHARDSON FLAT TAILINGS

TABLE 5 CONT.
INORGANIC ANALYTICAL RESULTS FOR
SURFACE VATER SAMPLES (ug/l)

SUMMIT COUNTY, UTAH
TDD F08-8903-06 - PAN FUTOO39HDA

SAMPLE # RFT-SVW-3B RFT-SW-4A RFT-SW-4B RFT-SW-5A RFT-SW-5B
TRAFFIC RPT # MHP-522 MHP-515 MHP-516 MHP-517 MHP-518
SAMPLE LOCATION - SILVER CRK  UPGRDNT UPGRDNT DIVERSION DIVERSION
NEAR FLOOD DIVERSION DIVERSION DITCH DITCH
PLAIN TLGS DITCH DITCH
Aluminum 1740b [32.8] 30900 [32.6] [33.7]
Antimony [53.8]ub [39.3] 937 19.9%u 19.9u
Arsenic 41.9 68.6 2326 10.7j 17.4j
Barium [82.2]ub [102] 2330 [37.0] [35.9]
Beryllium 1.1u 1.1u [1.7] 1.1u 1.1u
Cadmium [16.0] [4.6] 289 [3.3] 6.2
Calcium 206000b 180000 446000 308000 314000
Chromium 2.8u 2.8u 50.2 2.8u 2.8u
Cobalt [5.7] [8.8] [48.7] 2.6u 2.6u
Copper 71.4b [13.6] 1540 [12.4] [5.6]
Iron 5320b 267 107000 416 696
Lead 1100bj 41.8 22100j 12.9 24.9
Magnesium 42000b 38000 104000 61600 62700
Manganese 1220b 2780 21100 1310 1340
Mercury * 0.2u 0.2u 8.0 0.2u 0.2u
Nickel 9.7u 9.7u 65.5 [25.8] 9.7u
Potassium [3160]ub 5580 15600 273u 273u
Selenium [28.5]ub 14.0ur 1.2ur 14.0ur 14.0ur
Silver {6.3]ub 1.6u 201 1.6u 1.6u
Sodium 42000b 54600 58500 28800 29300
Thallium 0.90u 14.1 83.4j 1.0u 1.0u
Vanadium [5.5] 2.7u 58.7 2.7u 2.7u
Zinc 3790b 2650 49100 2990 3060

* -

Results have been provided by Keystone Laboratory of Houston, Texas.

The

remaining results are from analyses conducted by Silver Valley Laboratories of

Kellog, Idaho.
b -

because minor quality control criteria were not met.

material is reliable.
r - Quality control indicates that data is not usable (material may or may

not be present).
u - The material was analyzed for, but was not detected.

DO NOT USE THIS DATA!.

Material was detected in the laboratory blanks.
the amount found in the blank.

Quantity reported is >5X
A false positive result may exist.

j - The associated numerical value is an estimated quantity because the
amount detected is below the contract required detection limit (CRDL) or
Presence of the

The associated

numerical value is the estimated sample quantitation limit or CRDL.

[] - The associated numerical value is an estimated quantity because the
amount detected is below the contract required detection limit (CRDL).
Presence of the material is reliable.

recycled paper

(Inorganic data only).
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TABLE 5 CONT.
INORGANIC ANALYTICAL RESULTS FOR
SURFACE VATER SAMPLES (ug/l)
RICHARDSON FLAT TAILINGS
SUMMIT COUNTY, UTAH
TDD F08-8903-06 - PAN FUTO039HDA

SAMPLE # RFT-SW-6A RFT-SW-6B RFT-SW-7A RFT-SW-7B RFT-SW-8A
TRAFFIC RPT # MHP-519 MHP-520 MHP-509 MHP-510 MHP-511
SAMPLE LOCATION DIVERSION DIVERSION MARSHY MARSHY SILVER CRK
DITCH DITCH AREA AREA IN MARSHY
OUTFLOW OUTFLOW AREA
Aluminum [17.6] [34.7]ub 11.5u 368 [16.8]
Antimony 19.9%u 19.9%u 19.9u 19.9u 19.9%u
Arsenic 2.3u [3.9] 2.3u [9.4] [5.3]
Barium [14.9] [14.9]ub [14.9]Jub  [37.0] [32.1]
Beryllium 1.1u 1.1u 1.1u 1.1u 1.1u
Cadmium 1.8u 1.8u 1.8u [2.6] 1.8u
Calcium 316000 330000b 322000 333000 320000
Chromium 2.8u 2.8u 2.8u 2.8u 2.8u
Cobalt 2.6u [3.8]ub 2.6u [3.8] 2.6u
Copper [10.4] [1.2]ub [1.9] [12.9] 1.1u
Iron 426 123 270 1070 224
Lead 1.8u [1.9]ubj  0.90u 131 0.90u
Magnesium 68200 712000 68700 70500 68600
Manganese 3180 3170b 94.8 2110 960
Mercury * 0.2u 0.2u 0.2u 0.2u 0.2u
Nickel [13.2] 9.7u 9.7u 9.7u 9.7u
Potassium [2010] [2230] [1480] [1710] [1330]
Selenium 14.0ur 12.0u 14.0ur 1l.4ur 14.0ur
Sodium 45000 49600b 47500 48400 46700
Silver 1.6u 1.6u 1.6u [2.4] 1.6u
Thallium 1.0u 0.9u 1.0u 1.0u 1.0u
Vanadium 2.7u 2.7u 2.7u 2.7u 2.7u
Zinc 219 198b 190 656 295
* - Results have been provided by Keystone Laboratory of Houston, Texas. The

remaining results are from analyses conducted by Silver Valley Laboratories of
Kellog, Idaho.

b - Material was detected in the laboratory blanks. Quantity reported is >5X
the amount found in the blank. A false positive result may exist.
j - The associated numerical value is an estimated quantity because the

amount detected is below the contract required detection limit (CRDL) or
because minor quality control criteria were not met. Presence of the
material is reliable.

r - Quality control indicates that data is not usable (material may or may
not be present). DO NOT USE THIS DATA!.
u - The material was analyzed for, but was not detected. The associated

numerical value is the estimated sample quantitation limit or CRDL.

[] - The associated numerical value is an estimated quantity because the
amount detected is below the contract required detection limit (CRDL).
Presence of the material is reliable. (Inorganic data only).



TABLE 5 CONT.
INORGANIC ANALYTICAL RESULTS FOR
SURFACE WATER SAMPLES (ug/l)
RICHARDSON FLAT TAILINGS
SUMMIT COUNTY, UTAH
TDD F08-8903-06 - PAN FUTOO39HDA

SAMPLE # RFT-SW-8B RFT-SW-9A  RFT-SW-9B  RFT-SW-10A RFT-SW-10B
TRAFFIC RPT # MHP-512 MHP-506 MHP-507 MHP-503 MHP-504
SAMPLE LOCATION SILVER CRK SILVER CRK SILVER CRK DNGRDNT DNGRDNT
CRK IN MARSHY CULVERT CULVERT SILVER SILVER
AREA NEAR NEAR CREEK CREEK
ROUTE 40 ROUTE 40
Aluminum [106] [24.6] 370 [26.6] [75.8]
Antimony 19.9u 19.9u 19.9u 19.9%u 19.%u
Arsenic [8.4] [6.8] 12.2 [3.3] [5.6]r
Barium [33.5] [54.6] [59.1] [51.5] [52.5]
Beryllium 1.1u 1.1u 1.1u 1.1u 1.1u
Cadmium 1.8u 1.8u 1.8u [2.0] [2.2]
Calcium 303000 139000 144000 147000 147000
Chromium 2.8u 2.8u [2.8] 2.8u 2.8u
Cobalt 2.6u [2.6] 2.6u 2.6u [4.0]
Copper [4.9] [2.9] [11.7] [6.3] [5.6]
Iron 1090 338 1200 195 481
Lead 36.6 6.2 122 [5.9] 35.8
Magnesium 64900 34600 35600 36400 36200
Manganese 950 274 335 223 240
Mercury * 0.2u 0.2u 0.2u 0.2u 0.2u
Nickel 9.7u 9.7u 9.7u 9.7u 9.7u
Potassium [986] [1790] [1980] 2090 [1920]
Selenium 14.0ur 14.0ur 1l.4ur 1.4ur 14,0ur
Silver 1.6u 1.6u 1.6u 1.6u 1.6u
Sodium 44300 22900 23400 25200 24100
Thallium 1.0u 1.0u 1.0u 1.0u 1.0u
Vanadium 2.7u 2.7u 2.7u 2.7u 2.7u
Zinc 332 429 726 419 519
* - Results have been provided by Keystone Laboratory of Houston, Texas. The

remaining results are from analyses conducted by Silver Valley Laboratories of
Kellog, Idaho.

r - Quality control indicates that data is not usable (material may or may
not be present). DO NOT USE THIS DATA!.

u - The material was analyzed for, but was not detected. The associated
numerical value is the estimated sample quantitation limit or CRDL.

[] - The associated numerical value is an estimated quantity because the

amount detected is below the contract required detection limit (CRDL).
Presence of the material is reliable. (Inorganic data only).

recycled paper ecology and environment



TABLE 5 CONT.
INORGANIC ANALYTICAL RESULTS FOR
SURFACE WATER SAMPLES (ug/l)

RICHARDSON FLAT TAILINGS
SUMMIT COUNTY, UTAH

TDD F08-8903-06 - PAN FUTOO39HDA

SAMPLE # RFT-SW-11A RFT-SW-11B RFT-SW-12A RFT-SW-12B RFT-SW-15A RFT-SW-15B RFT-SW-16A
TRAFFIC RPT # MHP-528 MHP-527 MHP-513 MHP-514 MHP-529 MHP-530 MHP-534
LOCATION DUPLICATE DUPLICATE FILTERED UNFILTERED FILTERED UNFILTERED DNSTRM OF
OF 2A OF 2B BLANK BLANK BLANK BLANK PACE HOMER
CONFLUENCE
SILVER CRK
Aluminum [28.0lub  43400b [23.3] [16.6] [24.9Jub  [32.1]Jub [44.6]ub
Antimony [26.9]ub  199b -19,9u 19.9u 19.9u 19.9u [20.1]ub
Arsenic [5.6] 540 2.3u 12.0 2.3u 2.3u 2.3u
Barium [60.8] 788b 1.3u 1.3u 1.3u 1.3u [56.7]ub
Beryllium 1l.1u [2.1] 1.1u 1.1u 1.1u 1.1u 1.1u
Cadmium 6.0b 127b 1.8u 1.8u 1.8u 1.8u 10.3b
Calcium 211000b 246000b {154} [56.3] [2141ub [136]ub 205000b
Chromium 2.8u 68.5 [3.5] 2.8u 2.8u 2.8u 2.8u
Cobalt [5.3] [28.4]ub  2.6u 2.6u 2.6u 2.6u [3.1]ub
Copper [1.2] 1260b 1.1u [4.4] 1.1u 1.1u [2.77ub
Iron [55.1] 89300b 277 219 [64.2]ub  [41.5]ub  [31.5]ub
Lead 34.6bj 17900bj 0.90u 0.90u [1.8]ubj [1.6]ubj [1.4]ubj
Magnesium 41400b 67100b {42.5] 20.%u [43.7Jub  [29.0lub  40400b
Manganese 1180b 2950b [2.3] [2.0] [1.4]ub [2.5]ub 1070b -
Mercury * 0.20u 8.50 0.2u 0.2u .20u .20u .20u
Nickel 9.7u 57.3 9.7u 9.7u 9.7u 9.7u 9.7u
Potassium [3060jub 8770b 273u 273u 273u 273u [3180}]ub
Selenium [15.1]ub [43.9]ub 1.4ur 1l.4ur 1.2u 1.2u [2.7]ub
Silver 1.6u 117 1.6u 1.6u 1.6u 23.8b 1.6u
Sodium 41200 42700 [68.9] [76.0] [47.5]ub 13.2u 41900b
Thallium 0.90u [4.2] 1.0u 1.0u .90u .90u . 90u
Vanadium [3.8] 121 2.7u 2.7u 2.7u 2.7u 2.7u
Zinc 1730b 17700b [4.5] 1.3u [12.6Jub [6.5]ub 2970b
* - Results have been provided by Keystone Laboratory of Houston, Texas. The remaining

results are from analyses conducted by Silver Valley Laboratories of Kellog, Idaho.
b - Material was detected in the laboratory blanks.

found in the blank.

Quantity reported is >5X the amount
A false positive result may exist.

j} - The associated numerical value is an estimated quantity because the amount detected
is belovw the contract required detection limit (CRDL) or because minor quality control
Presence of the material is reliable.

criteria were not met.

r -~ Quality control indicates that data is not usable (material may or may not be

present).

u - The material was analyzed for, but was not detected.

DO NOT USE THIS DATA!.

is the estimated sample quantitation limit or CRDL.

The associated numerical value

[] - The associated numerical value is an estimated quantity because the amount detected
is belov the contract required detection limit (CRDL). Presence of the material is
reliable. (Inorganic data only).



TABLE 5 CONT.
INORGANIC ANALYTICAL RESULTS FOR
SURFACE WATER SAMPLES (ug/l)
RICHARDSON FLAT TAILINGS
SUMMIT COUNTY, UTAH
TDD F08-8903-06 - PAN FUTO039HDA

SAMPLE # RFT-SW-16B RFT-SW-17A RFT-SW-17B RFT-SW-18A RFT-SW-18B
TRAFFIC RPT # MHP-535 MHP-537 MHP-538 MHP-539 MHP-540
SAMPLE LOCATION DNSTRM OF UPGRDNT UPGRDNT BLANK BLANK

PACE HOMER CONFLUENCE CONFLUENCE

DITCH SILVER CRK SILVER CRK

CONFLUENCE PACE HOMER PACE HOMER

W/SILVER CRK DITCH DITCH
Aluminum [61.1]ub [49.5]ub [29.6]ub [29.0]ub [27.0]ub
Antimony 19.9u 19.9u {20.1]ub 19.9u 19.9u
Arsenic [5.6] 2.3u 2.3u 2.3u 2.3u
Barium [56.0]ub [54.3]ub [51.1]ub [1.7]ub 1.3u
Beryllium 1.1u 1.1u 1.1u 1.1u 1.1u
Cadmium 10.3b 13.3b 13.5b 1.8u 1.8u
Calcium 205000b 228000b 218000b [109]ub [90.8]ub
Chromium 2.8u 2.8u 2.8u 2.8u 2.8u
Cobalt [3.5]ub [6.6]ub [5.3]ub 2.6u [2.7]ub
Copper [4.9]ub [3.9]ub [1.5}ub 1.1u 1.1u
Iron 496b 346bj [43.7]ub [33.4]Jub [32.2}ub
Lead 25.2bj 8.8b 0.90uj [1.3]ub 0.90uj
Magnesium 40300b 41800b 39900b [38.6]Jub [27.8]ub
Manganese 1080b 1380b 1330b [2.0]ub [1.4]ub
Mercury * 0.20u 0.20u 0.20u 0.20u 0.20u
Nickel [10.6] 9.7u 9.7u 9.7u 9.7u
Potassium [3380]ub [3630]ub [3570}ub 273u [437Jub
Selenium 1.2u [20.0]ub [18.0]ub 1.2u 1.2u
Silver 1.6u 1.6u 1.6u 1.6u 1.6u
Sodium 41900 48000b 46400b [41.8]ub [13.3]ub
Thallium 0.90u 0.90u 0.90u 0.90u 0.90u
Vanadium 2.7u 2.7u 2.7u 2.7u 2.7u
Zinc 3130b 3880b 3720b [2.9]ub 1.3u
* — Results have been provided by Keystone Laboratory of Houston, Texas. The

remaining results are from analyses conducted by Silver Valley Laboratories of

Kellog, Idaho.

b - Material was detected in the laboratory blanks.

the amount found in the blank.

Quantity reported is >5X
A false positive result may exist.

j - The associated numerical value is an estimated quantity because the
amount detected is below the contract required detection limit (CRDL) or
because minor quality control criteria were not met.
material is reliable.

u - The material was analyzed for, but was not detected.
numerical value is the estimated sample quantitation limit or CRDL.

Presence of the

The associated

[]1 - The associated numerical value is an estimated quantity because the
amount detected is below the contract required detection limit (CRDL).

Presence of the material is reliable.

recycled paper

(Inorganic data only).
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TABLE 5 CONT.
INORGANIC ANALYTICAL RESULTS FOR
SURFACE WATER SAMPLES (ug/l)
RICHARDSON FLAT TAILINGS
SUMMIT COUNTY, UTAH

TDD F08-8903-06 - PAN FUTO039HDA

SAMPLE # RFT-OPW-1A RFT-0PV-1B
TRAFFIC RPT 4 MHP-532 MHP-533
SAMPLE LOCATION PONDED AREA PONDED AREA
AT BASE OF AT BASE OF
TLGS DAM TLGS DAM
Aluminum [23.0]ub 317b
Antimony 19.9u 19.9u
Arsenic [2.9] 33.1
Barium [37.3]ub [82.2]ub
Beryllium 1.1u 1.1u
Cadmium 1.8u [3.6]ub
Calcium 312000 369000b
Chromium 2.8u 2.8u
Cobalt [6.3]ub [5.6]ub
Copper [1.2]ub [6.6]ub
Iron 503b 10200b
Lead 0.90u 68.2bj
Magnesium 56100b 58800b
Manganese 12900b 21400b
Mercury * 0.20u 0.20u
Nickel 9.7u 9.7u
Potassium 5380 9960
Selenium 12.0u [18.5]ub
Silver 1.6u - 1.6u
Sodium 60000b 63400b
Thallium 0.90u 0.90u
Vanadium 2.7u 2.7u
Zinc [19.8]ub 759b
* - Results have been provided by Keystone Laboratory of Houston, Texas. The

remaining results are from analyses conducted by Silver Valley Laboratories of
Kellog, Idaho.

b - Material was detected in the laboratory blanks. Quantity reported is >5X
the amount found in the blank. A false positive result may exist.

u - The material was analyzed for, but was not detected. The associated
numerical value is the estimated sample quantitation limit or CRDL.

[] - The associated numerical value is an estimated quantity because the
amount detected is below the contract required detection limit (CRDL).
Presence of the material is reliable. (Inorganic data only).
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APPENDIX A

SAMPLE COLLECTION AND SHIPMENT INFORMATION
RICHARDSON FLAT TAILINGS
SUMMIT COUNTY, UTAH
TDD F08-8903-06 - PAN FUTO039HDA

SAMPLE ID PARAMETERS  TRAFFIC RPT 4 SAMPLE TAG # CHAIN OF CUSTODY
RFT-SW-1A METALS MHP-525 8-94551 8-11438
RFT-SW-1B METALS MHP-526 8-94552 8-11438
RFT-5W~-24 METALS MHP-523 8-94553 8-11438
RFT-SW-2B METALS MHP-524 8-94556 8-11438
RFT-SW-3A METALS MHP-521 8-94554 8-11438
RFT-SW-3B METALS MHP-522 8-94555 8-11438
RFT-SVW-44A METALS MHP-515 8-94557 8-11438
RFT-SW-4B METALS MHP-516 8-94558 8-11438
RFT-SW-5A METALS MHP-517 8-94559 8-11438
RFT-SW-5B METALS MHP-518 8-94560 8-11438
RFT-SV-6A METALS MHP-519 8-94561 8-11438
RFT-SW-6B METALS MHP-520 8-94562 8-11438
RFT-SW-7A METALS MHP-509 8-94563 8-11446
RFT-SVW-7B METALS MHP-510 8-94564 8-11446
RFT-SW-8A METALS MHP-511 8-94565 8-11446
RFT-SW-8B METALS MHP-512 8-94566 8-11446
RFT-SW-9A METALS MHP-506 8-94567 8-11446
RFT-SW-9B METALS MHP-507 8-94587 8-11446
RFT-SW-10A METALS MHP-503 8-94568 8-11446
RFT-SV-10B METALS MHP-504 8-94569 8-11446
RFT-S5W-11A METALS MHP-528 8-94591 8-10998
RFT-SW--11B METALS MHP-527 8-9459%0 8-10998
RFT-SW-12A METALS MHP-513 8-94588 8-10998
RFT-SV-12B METALS MHP-514 8-94589 8-10998
RFT-SVW-15A METALS MHP-529 8-94593 8-10998
RFT-SV-15B METALS MHP-530 8-94593 8-10998
RFT-SW-16A METALS MHP-534 8-94599 8-10997
RFT-SW-16B METALS MHP-535 8-94600 8-10997
RFT-SVW-17A METALS MHP-537 8-94527 8-10997
RFT-SV-17B METALS MHP-538 8-94527 8-10997
RFT-SW-184 METALS MHP-539 8-94529 8-10997
RFT-SV-18B METALS MHP-540 8-94530 8-10997
RFT-TA-1 METALS MHL-955 8-94580 8-11446
RFT-TA-2 METALS MHL-956 8-94581 B-11446
RFT-TA-3 METALS MHP-500 8-94582 8-11446
RFT-TA-4 METALS MHP-501 8-94583 8-11446
RFT-TA-5 METALS MHP-502 8-94584 8-11446
RFT-OPW-1A METALS MHP-532 8-94595 8-10998
RFT-OPW-1B METALS MHP-533 8-94596 8-10998

recycled paper
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SAMPLE COLLECTION AND SHIPMENT INFORMATION
RICHARDSON FLAT TAILINGS

APPENDIX A CONT.

SUMMIT COUNTY, UTAH
TDD F08-8903-06 - PAN FUTO0039HDA

SAMPLE ID PARAMETERS  SAS # SAMPLE TAG # CHAIN OF CUSTODY
RFT-SE-1 METALS 4725H-01 8-94570 8-11437
RFT-SE-2 METALS 4725H-02 8-94571 8-11437
RFT-SE-3 METALS 4725H-03 8-94572 8-11437
RFT-SE-4 METALS 4725H-04 8-94573 8-11437
RFT-SE-5 METALS 4725H-05 8-94574 8-11437
RFT-SE-6 METALS 4725H-06 8-94575 8-11437
RFT-SE-7 METALS 4725H-07 8-94576 8-11437
RFT-SE-8 METALS 4725H-08 8-94577 8-11437
RFT-SE-9 METALS 4725H-09 8-94578 8-11437
RFT-S5E-10 METALS 4725H-10 8-94579 8-11437
RFT-SE-16 METALS 4725H-13 8-94525 8-11440
RFT-SE-17 METALS 4725H-14 8-94528 8-11440
RFT-0SE-1 METALS 4725H-11 8-94594 8-11437
RFT-0SE-2 METALS 4725H~12 8-94597 8-11437
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PHOTO 1: WEST FACING PHOTO OF SAMPLE LOCATION RFT-SW/SE-4.

PHOTO 2:

WEST FACING PHOTO OF FIT MEMBER COLLECTING TAILINGSSAMPLE
RFT-TA-1.




PHOTO 3 (LEFT): NORTHWEST FACING
PHOTO OF FIT MEMBER
COLLECTING TAILINGS SAMPLE
RFT-TA-2,

PHOTO 4 (BELOW): SOUTH FACING
PHOTO OF FIT MEMBER
COLLECTING TAILINGS
SAMPLE RFT-TA-3.




PHOTO 5:

SOUTHWEST VIEW OF SAMPLE LOCATION
RFT-TA-4.



PHOTO 6:

SOUTH VIEW OF SAMPLE -LOCATION RFT-TA-5.



FIT MEMBER COLLECTING SAMPLE RFT-SW-9

PHOTO 7



NORTHEAST FACING PHOTO OF FIT MEMBER
COLLECTING SURFACE WATER SAMPLE

RFT-SW/SE-7

PHOTO 8

.



PHOTO 9:

SOUTHEAST FACING PHOTO OF FIT MEMBER
COLLECTING SAMPLE RFT-SW/SE-8.



NORTH FACING PHOTO OF SAMPLE LOCATION

.
.

PHOTO 10

SW/SE-6

RFT-



WEST FACING PHOTO OF SAMPLE LOCATION
RFT-SW/SE-5

.
.

PHOTO 11



PHOTO 12 (ABOVE): SOUTH FACING
PHOTO OF SURFACE WATER
SAMPLE LOCATION RFT-OPW-1
AND RFT-0SE-1 AT BASE OF
TAILINGS DAM.

PHOTO 13 (LEFT): NORTHEAST
FACING PHOTO OF OPPOR-
TUNITY SEDIMENT SAMPLE
LOCATION RFT-OSE-2.
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REGION VIII SUMMARY OF DATA QUALITY ASSURANCE REVIEW
***guideline references are from Contract #787%%*
Case No.: 12334 TDD No.: FO0-8909-08
Site: Richardson Flats
‘-Contractor Laboratory: Silver Valley Labs, Inc.; Kellogg, ID
Data Reviewer : Lynn Fischer Date of Review: Oct. 11, 1989
Sample Matrix: 19 low waters
Analysis: Metals and Mercury.
Sample Nos.: MHPS20, MHPS21, MHPS522, MHPS23, MHPS524, MHP525, MHP526,

MHP527, MHP528, MHP529, MHPS30, MHPS32, MHP533, MHP334,
MHP535, MHP537, MHP538, MHP539, and MHP340.

{ ) Data are acceptable for use.
(X) Data are acceptable for use with qualifications noted.
( ) Data are preliminary - pending verification.

( ) Data are unacceptable.

?

Action required by DPO? !

No X Yes The following items require action:
All Mercury data is unusable because of missed holding times. Mercury
analysis however was performed by Keystone, TX prior to samples being
shipped on to Silver Valley for analysis, this data is being used. SMO,

or vhomever decided to forward the samples should always consider
holding time regquirements when making these decisions.

Action required by project officer?

No X Yes



The following are our findings:

Data are acceptable for use, with the exception of the mercury analysis,
with the following qualifications.

Holding time criteria were met for all analysis with the exception of
the mercury cold vapor analysis; all the mercury results are flagged
"a", unusable.

All calibration frequencies and requirements were met.

Quite a few contaminants vere detected in analysis of the initial,
continuing, and laboratory preparation blanks they are: aluminum,
antimony, barium, calcium, cadmium, cobalt, copper, iron, magnesium,
manganese, potassium, selenium, silver, sodium, zinc, and lead. All
samples with positive results for these analytes were flagged "ub",
"uj", or "b". "UB" was used to flag those results detected below the
contract required detection limit (CRDL), "uj" was used to flag those
results greater than the CRDL but less than five times the greatest
amount detected in any blank, and "b" was used to flag all other
positive results. ‘

Brackets are applied to all results greater than the instrument
detection limit (IDL) but less than the CRDL.

Duplicate results for the following analytes were outside limits (+/-
20%), however none were flagged because all were associated with either
results below the CRDL, contaminants detected in the blanks, or one of
the values was undetected: aluminum, copper, iron, potassium, arsenic,
and selenium. '

Analysis of the spiked sample had two outliers, lead (16.7%) and

selenium (-134.3%), limits are (75-125%). All lead results were flagged
"j", results may be biased low. No flags were added to selenium results
since both the sample and spiked sample results were less than the CRDL.

All other quality control (QC) criteria were met.
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Inorganic Data Completeness Checklist

Inorganic analysis data (Form I)

Initial calibration and continuing calibration verification (Form
IIA)

CRDL standard for AA and ICP (Form IIB)

Blanks (Form III)

ICP interference Check sample (Form IV)

Spike sample recovery (Form VA)

Post digestion spike sample recovery (Form VB)
Duplicates (Form VI)

Laboratory control sample (Form VII)

Standard addition results (Form VIII)

ICP serial dilutions (Form IX)

Holding times (Form X)

Instrument detection limits-—quarterly (Form XI)
ICP interelement correction factors-quarterly (Form II)

)

ICP linear ranges-quarterly (Form XIII)

Raw data for interference checks

Raw data for calibration standards

Raw data for blanks

Raw data for CRI and/or CRA

Raw data for samples

Raw data for duplicates
Raw data for spikes

Traffic reports



Contract Compliance

I. Initial and Continuing Calibration Verification (ICV and CCV)
(guidelines pg. E-4, Form IIA)

1.

Lo 2.

3.

3

5.

Vas instrument calibrated daily and each time it was set up?
yes X no

Vere instruments calibrated using 1 blank and several. standards?
yes X no

Vere calibration verifications within 90-110X7
yes X no

Were continuing calibrations run at 10X frequency?
yes X no ___

Vere the raw data correctly transcribed onto Form IIA?
yes X no

II. CRDL Standards for ICP (CRI) and/or AA (CRA) (guidelines pg. E-6,
Form IIB)

1.

2.

S.

III.

For ICP analysis, were standards (CRI) @ 2x the CRDL or the IDL
(wvhichever was greater) analyzed at the beginning and the end of
each sample run, or at a minimum of twice/8 hour shift,

vhichever was more frequent?
yes X no

For furnace AA analysis, were standards (CRA) analyzed at the
beginning and the end of each sample rum, or at a minimum of
twice/8 hour shift, whichever was more frequent?
yes X no
WVere the CRI and/or CRA standards analyzed after the ICV?
yes X no

r—

Vere these data reported on Form IIB?
yes X no
Vere the raw data correctly transcribed onto Form IIB?
yes X no

Blanks (guidelines pg. E~6, Form III)

1. Was the initial calibration blank (ICB) analyzed immediately

after the initial calibration verification (ICV)?
yes X no

2. Vas a continuing calibration blank (CCB) analyzed immediately

after each continuing calibration verification (CCV)?
yes X no

3. Vas a preparation blank (PB) analyzed at a frequency of at

least 1 in 20 samples?
yes X no NA

ce voarnd] eenvitnarnmeent
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5.

Comments:

Iv.

How many elements were detected above the CRDLs? o (if 0, go
to question 5)

4a. How many elements vere detected in the blanks at greater
than one-half the amount detected in any sample?

Were rawv data correctly transcribed onto Form III?
yes X no
See narrative for elements detected in blanks.

ICP Interference Checks (ICS) (guidelines pg. E-7, Form 1IV)

1.

2‘

30

4,

5.

Was the ICS analyzed twice per 8 hour shift?

yes X no

Were the ICSs analyzed before and after samples?

yes X no

Vas any massive interference detected?

yes no X

Vere the ICSs within +20% mean value?

yes X no

Vere raw data correctly transcribed onto Form IV?

V. Spike Sample Analysis (S) (guideline pg. E-8, Form V)

1. Vere spikes analyzed at a frequency of 1 in 20 samples?
yes+X no
2. Vere spike recoveries correctly calculated?
yes X no
(SSR -~ SR)
% recovery = SA X 100
SSR = Spiked Sample Result
SR = Sample Result
SA = Spike Added
3. Vere spike recoveries within the range of 75-125%?
yes no X
3a. For recoveries outside this range, wvere associated data
flagged "N" by the labératory on Forms I and V?
yes X no NA
(an exception if granted where the sample concentration is >4X
the spike concentration)
4. WVere raw data correctly transcribed onto Form V?



yes X no

* Refer to page E-9 (SOV 787) for information regarding the amount of
spike to be added for each analyte and for other information about the
Spike Sample Analysis.

_VI. Duplicates (D) (guidelines pg. E-11, Form VI)

1. Vere duplicates analyzed at a frequency of 1 in 20 samples?
yes X no

2. Vere RPDs correctly calculated?

yes X no
RPD = S-D X100
(S + D0)/2
S = Sample
D = Duplicate
/
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Ja. For sample concentrations >5x the CRDL, were RPDs +2027 (limits
of 35X apply for soil/sediment/tailings samples)
yes X no ___ NA

3b. For sample concentrations >5x the CRDL, did duplicate analysis
results fall outside the control window of + the CRDL?
yes ___ no X NA

3c. Vhere the RPDs exceeded the control limits, were the data
flagged ‘*’ on Forms I and VI by the laboratory?
yes X no NA

4. Vere raw data correctly transcribed onto Form VI?
yes X no

* Other Considerations:
- Field blanks cannot be used for duplicate analyses
- Duplicates must be analyzed for each analytical method

VII. Laboratory Control Sample (LCS) Analysis (guideline pg. E-12, Form
VII)

1. Vas an LCS analyzed for every sample delivery group or batch
of samples, whichever was more frequent? '
yes X no

2. Vere recoveries within the 80-120% limit?
yes X no

-if the recoveries wvere outside this range the analysis must
be terminated, the problem corrected and the previous samples
associated with that LCS redigested and reanalyzed.

3. Vere the raw data correctly transcribed onto Form VII?
yes X no-

VIII. Furnace Atomic Absorption (AA) QC Analysis (guidelines pg.
E-14, Form VIII)

1. Does the raw data package contain absorbance values for two
injections per sample, the average values and the relative
standard deviation (RSD)?

yes X no

2. For analyte concentrations > the CRDL, did the RSD for the
duplicate injections agree within 20%? (if yes, go to question
3

yes X no

RSD = SD X 100

M
SD = Standard Deviation of Duplicate Injections
M = Mean of Duplicate Injections



2a. Vere samples that exceeded the 20X criteria reanalyzed?
yes _ no
2b. Did any reanalyzed samples exceed the 20X criteria?
yes no
2¢. If yes, did the laboratory flag the data of Form I with an
‘Mr?
yes no

3. Vas the recovery of the spike > 407 (if yes, go to question
4).
yes X no

If no, was the sample diluted and rerun with another spike?
yes no

4. WVas sample absorbance >50% of spike absorbance?* (if yes, go
to question 5).
yes no X

* Spike absorbance = absorbance of spiked sample - absorbance of sample.

4a. For spike recoveries between 85 and 115X, were results
reported to the IDL?

yes X no
RPD = (SSR - SR) x 100
SA
SSR = Spike Sample Recovery
SR = Sample Result d
SA = Spike Added

4b. For spike recoveries outside the 85 and 115% range, were
results reported to the IDL and flagged with ‘W’?
yes X no
5. WVas spike recovery between 85 and 115%? (if no, go to
question 6)

Sa. Were results quantified from calibration curve and
reported to IDL?
yes no

6. WVas an MSA at 50, 100 and 150% of the sample absorbance
analyzed?
yes no

6a. Was each MSA analysis identified in the raw data along
with the slope, intercept and correlation coefficient?
yes no

6b. Vere these data correctly transcribed onto Form VIII?

re}ér_yé:c‘)g%?gxg?ﬁr ecobeko ;_u;«h x:ﬁ*m&:



yes no

6c. Vare correlation coefficients(r) > 0.9957
yes no

6d. If no, were MSAs run once more?
yes no

- If the correlation coefficients wvere still > 0.995, data on
Form I must be from the run with the best ‘r’ and the data
on Forms I and VII must be flagged with a ‘+’.

Vere these criteria met?
yes no

6e. Were all MSA obtained data marked with an 'S’ or an S+ on
form I7
yes no

IX. ICP Serial Dilution (L) Analysis (guidelines pg. E-12, Form IX)

1. Vas an ICP serial dilution performed on each group of samples
of a similar matrix (i.e., soil, water) and concentration
(i.e., low, high) or for each sample delivery group, whichever
vas more frequent?

yes X no

2. For elements with concentrations >10X the CRDL, did any exceed
the serial dilution results by more than 10Z? (if no, skip
questions 3 and 4)

yes X no
i
I -5
% difference = I X 100
I = Initial Sample Result
S = Serial Dilution Result (instrument reading XS)

3. Which elements had concentrations that exceeded the 10%
criteria? only those associated with undetected values or blank
contaminanats.

4, Did the laboratory flag these data with an ‘E’ on Form IX?
yes no

S. Vere the raw data correctly transcribed onto Form IX?
yes X no

X. Instrument Detection Limits (IDL) (guidelines pg. E-13, Form XI)

1. VUere IDLs reported for each analyzed element?
yes X no

2. Vere IDLs reported for each instrument used?
yes X no

3. Did the IDLs meet the contract requirements? (refer to pg.
E-13, SOV 787)

[TV g -
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XI. Interelement Corrections for ICP (guidelines pg. E-13, Form XII)

1. Vere correction factors reported on Form XII?
yes X no

XII. Linear Range Analysis (LRA) (guidelines pg:. E-14, Form XII)

1. Vas ;-linear range verification standard analyzed?
' yes X no

2. vas the results within +5% of the true value?
yes X no

Holding Times
Limits: Metals - 6 months; Hg - 30 days; Cn - 28 days.

1. Verified date of sample receipt by laboratory 8-16-89
2. Date of preparation/analyses ICP - 8-24-89

AS - 8-31-89
SE - 8-31-89
PB - 8-29-89
TL - 8-24-89

3. Vere holding times met? yes X, for all but HG

P he
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l11:02AM. ~8 Il VER VALLEY LAB

UsS. EPA - CLY

1
' INORGANIC ANALYSIS DATA SHEET™

PO3

EPA SAMPLE NO.

Lab Nama: SILVER VALLEY LABS., INC.

c,,,m._..mlmupsao

Lab Code: SILVER
Matrix (soil/water):

Lavel (low/med):
% sollds:

L:0

Case No.: lﬁﬁt SAS NO.:

80c No.: NHPSIO

Lab. Sample ID:

Date Received: M

Concentration Units (ug/L or mg/kg dry weight): !ﬁLL

|
|CAS No.

i
M|

| | -
| Analyta |Concentration{cC
| | |

|-
[7429~90-5
|7440~36-0
[7440-38=2
[7440~39=3
[7440=41=7
- |7440~43~9
[7440~-70-2
[7440-47=3
[7440~48~4
[7440-50~8
|7439-89=6
{7439-92~1
[7435-95-4
[7438-96-5
|7439-97~6
17440-02-0
[7440-09=7
{7782=49-2
[7440-22~4
| 7440235
[7440-28=0
[7440~62~2
|7440~66~6
{
|

jAlumanum. |
|Antimony |
|Arsenic__ |1,
{Barium |
| Beryllium|
|Cadmium__ {
m_|
1
I
!

|Calecium
{Chronium
|Cebalt
|Copper
|Tron
| Lead |
{Magnesium{ {
{Manganese! }
{Mercury__ | }
[Nickel | |

|

|

]Patass:.umt .

|Seleniunm_| |

{Silver__ | .

|sodium |

{Thalliunm |

{Vanadiun_{
l
l

R
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A S S
e

e
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=
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L.
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|Zinc
|Cyanide__
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-
U.8. EPA - CLP
EPA SAMPLE._ NO.
1 [
INORGANIC ANALYSIS DATA SHEET ' '
.wioo 7Y | mHPS21
Lab Name: SILVER VALLEY LABS, INC. Contract: Caacac ' -
Lab Code: SILVER Case. No.: 1233 SAS No.: 1907 SDG No.: MHPS2
il
Matrix (soil/water): WATER Lab Sample ID:
Level (low/med): LOW Date Received: (8/16/89 -
Z Swalids: 0.0
Concentration Units (ua/L or ma/kg dry weight): UG/L -
{CAS No. | Analyte ConcentraticniC! 4 Mmoo —
{7423-20-5_!Aluminum_!_ 16,5V /KL ub ___1P_inAF
P 7440-36-0 _lantimony_t________13.%2 11U} e __iP 1 '57
1 7$40-38-Z_ ! Arsenic__! [3.8118IN_ LE_ i g K -
17440-39-3_ !Barium ' [E2.91'BLus ‘P :.,,¢°;,.o
17440-41-7 Berylliumi______ 1.1 iU} ‘P! )
17340-43-3_iCadmium__! FaZ_ i _iho____LP_lwF -
17440-70-2 iCalcium__! 193000 | 1D 1Pl
17530-37-3 iChromium_! 2.8, 14:_ (P
| 7440-48~4_iCobalt __! J2.6)1Blug____LP_luw -
1 7330-30-8_Capper 1 ___ L1.57 15w P i
' 7432-83-6_'1yon_____} 32,3 ) T HIW :P_:"’H;qf
17433-22-1_ i Lead ) 38.2_ ! _(NSWPBIIF_lusgg,
' Ma ; o P <4 -
TR 2
[
-
LI0_1yd LF_
' 7440-65 -2 Vanadium_!___ 2.7 Ul P!
V7420 -€6-6_ 1 Zing ' _ZBEO_t_ 4™ P wF -
e iCyanide__ | _ L _aiNRY
U DU D DU P o
Color Refore: COLORLEES Clarity Before: CLEAR Texture:
' . i
Color After: COLORLESS Clarity aAatfter: CLEAR Artifacts:
Comment=:
vl
L

i 2o
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eceke ngdngh eivnbn
- IN m»a ﬁm'imm?;ml 7/8¢
i



uU.8. EPA - CLP
1
INORGANIC ANALYSIS DATA SHEET !
- B3-of.ofy | MHPS22
Lab Name: SILVER VALLEY LABS, INC. Contractf-ee—bi-véﬁf-}
wV#7
Lab Caude: SILVER Case No.: 12334 SAS No.: SDG No.:
Matrix (soil/water): WATER Lab Sample ID:
— Level (low/med): LaOW Date Received:
% Solids: 0.0
Concentration Units (ug/L or ma/kag dry weianty: UG/L
= 1CAS No. T Apalyte iCancentraticniCi 0 Mo
1 7423-90-5_iAluminum_! __ C1730_ ! iR ____iP_ e
— 174403620 _Antimony i _ SS.8LIEI i P e
174302382 tArsenic__i________ 41.5 1 _N_____IF_logh®
17430333 JBarium___'_______ '82. 2B us P im.-%
- 17430-41-7 Berviliumi__ 1.1 Wi __iP
17440-43-3_!Cadmium__: _ 16,0t _th_____1P_tww
17440-70-2_iCalcium__!_ 206000 _1 _iP P _ e
17440-47-3_Chromium_! z.8 Ul ‘P
= 17440-48-4_iCobalt___! lS.71 B __IP_iaF
1 7440-50-8_ | Copper : _Zl.s VB Pt
' S320_ 4 :
— :
- 1743022 -4
17440-23-5
[~

Calor fefore:

A

Color After:

ww Comments:

A

EPA SAMPLE NO.

ZROWN

BROWN

Clarity EBefuore:

Clarity Atter:
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CLEAR Texture:

CLEAR
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Artifact=:
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T
u.S. EPA - CLP
EPA SAMPLE. NO.
1 -
INORGANIC ANALYSIS DATA SHEET : H
(3-L08-0O74.! MHPS22 |
Lab Name: SILVER VALLEY LABS, INC. Contract: «oSmbudeiiiiadm | N
: Mﬂ93/31
Lab Code: SILVER Case No.: 1223 SAS Na.: SDG No.: MHPS2
[
Matrix (soil/water): WATER Lab Sample ID:
Level (low/med): LOW Date Received: (0B/1&/89 -
Z Solids: 0.0
Concentration Units (ug/L or mag/kg dry weightl): UG/L i
1 CAS No. ' Analyte ConcentrationiC! @ H v I -
17929-30-5_!Aluminum_! 8.2 1Bl ___ 1Pk
1 7430-36-0_1Antimony_ 29.7 Bl 1P 1 -
17440-38-Z_!Arsenic__! ;é;éﬁiBTNw = =f§¥f
17440-23-3_!Barium b 61.5 11 BY W LP_lufop,
1 7440-41-7 !Berviliumi_____ 1.1 iU ______IP_! %
i74%0-93-3_iCadmium__'________.S.011 8y LP_ i b
1 7440-70-2_1Calcium ' 211000 1 1 B : W
1 7430-47-3 1Chromium | _ 2.8 Ui P .
7490 -48-4_{Cabalt : . (2.5 Flus 1P il -
1 7440-50-8_ ! Copper ' Tl 2B un_ 1P leAE
17433-89-6_!Ircon : VEBL ETIRIuA____ 1Pl ]
17433-32-1_iLead ; 4§;§_=_LMQE;EQLE_=é2§i‘“' -
7333-35-3_ ‘Magnesium!_______ 31400 i 1 __ __1p i~ 79
__________ iManganese| {170 P LP_ vy,
‘Mercury «,3):_2":1__' :QD_'_\_@___LC,_‘!: 09/‘94' LA
iNickel e 12,2 0VED 1P s, -
__________ | Potassiam!__ 2180 EILS ___iP_lac oD
__________ ‘Selenium_ | _ CRLEIVEINE R IFE_ i aw
Silver P 1.6 11U} _ B -
__________ ySodium Ve _32200 4 _ 233 1P il
| 7440-28-0_{Thallium_ ' ___ 0,230 _ 1 L E_!
17330-62-2_!Vanadium_!_ z.7_ Ul LP_! o
1 7430-€6-6_iZinc_____ : 1720 ! iR [P iaf
o {Cyanide__!_ b1 [NR!
Y e o e e e e e L l___ l_l __—l —— H
Color BEeftore: COLORLESS Clarity Refore: CLEAR : Texture:
-
Color Atter: COLORLEES Claraty After: LCLEAR Artitacts:
Comments: '
il
—
rerimaners e st

FORM I - IN 7/88_



i C e ’ /€7:

U.sS. EPA - CLP

o EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET ' ;
— sé.wx-(xﬂq: MHPS24 :
Lab Name: SILVER VALLEY LABS, INC. Contract: ; H
| ary T
Lab Code: SILVER Case No.: 1233 SAS No.: SDG No.: MHPSZO
Matrix (soil/water): WATER Lab Sample ID:
w Level (low/med): LOW Date Received: 08/16/89
4 Solids: 0.0
Concentration Units (ug/lL or maskg dry weight): UG/L
= 'CAS No. 1 Analyte !ConcentrationiCi Q@ ‘M
1 7423-30-5_:Aluminum_:_ TS3500_ 1 LR ___ 1Pk
— 1 7440-36-0_iAntimony_ | _ 10 4 1B 1P i
1 7330-38-2_1Arsenxc ! el3_i_.i LB
1 7440-33-3 _iBarium H _881_1: 1D H e (
- 17430-41-7_iEBervlliumi_ (2,41 Ei N
17420-43-3_ !Cadmimm__ . _________iZ37 i _i® P _a"
17440-70-2_iCalcium__ i _ -238000_ 1 1T LB ik
1733047 -3 iChromium_i_ 7Ea2 i _4_____ 1P
- »7330-48-4_Cobalt _ ' _______ [27. 01118 ___1P_lcwe
+ 7340-50-8_iCoppey___ ¢ ________1330_ 1 13 ____IP_ i
17333-83-6_ilIren_____ e 28300 _ LR 1Pl
— 17333-32-1_1lead ? Z0000 ¢ 13 o 1P_iaf
1 74392-35 -4 I Magnesium! _EBIOO 18 iP_ i
173433-26-5_'Mapaanese: 3080 ! _ 12 1P tar
_ 17433-37-5_iMe ' _33.2_ i _INCR __ICV! of88 waF
17330-02-0 INickel __ e __B7.2 0L ___iP °ﬁ??
17940 -03-7 | Potassiumi_ 2380 1 13 P
1 7782-43-2_ iSelenium ! L33, sl BiN® v GF_ A
— 1 7430-32 -4 ISilver L 121 ¢ 1D P i
V7440 -23-5 1 Sodium | G200 3 1D i 1Al
- H
zlor Zefore: EROWN Clarity Before: OPAQUE Texture:
L od -
Czlor SATter: EBROWN Clarity After: QOPAQUE Artifacts:
mments:
o

— FORM I - IN 7/88



Lab Name:

Lab Code:

Matrix (sail/water):

Level

Z Solids:

Calaor Befaore:
Color atter:

Comments:

{low/med):

20"

U.s.--EPA - CKP
EPA SAMPLE. NO.
1
INORGANIC ANALYSIS DATA SHEET ! :
. 3-Us-007y | MHPS25 |
SILVER VALLEY LABS, INC. Contract: !_‘ - i !
10/0¥181
SILVER Case No,: 1233 SAS No.: SDG No.: MHPSZ
WATER Lab Sample ID:
LOW Date Received: 08/1&£/89
0.0
Concentration Units (ug/L or mas/kg dry weight): UG/L
iCAS Na. ! Analyte ConcentrationiC! @ Mo
1 7429-90-5 (Aluminoum_! IZ7. 33 Bl un Pl
{7440-26-0_Antimany | _ 139.9_ iU =
173440-38-%_!Arsenic__| \7. 2] BINW F_! e
1 7940-32-3_IBarium b 161.3 BB s 1P_1a"gg,
17430-41-7_!Berylliumi_ 1.1 ‘Ul Pt B
17440-43-3_ iCadmium__! 1.8 ‘Ui —LP_
1 7440-70-2 iCalcium__ ! 32000 i 1% 1P _
1 7940-47-3 (Chromium_ | _ ~=:8_iUld R
17430-98-3_iCaobalt - 1 3.111B1u0 LR fad
17340-50-8 Copper ; 1,1 Uy P
17433-83-6_ i Iran Ve 1SE. 2Bl ub____1P_i%Up,
1 7333-52-1 !Lead ____!_ 5.2 :N@&ﬂg:f—'_:-v’a/g
17432-95-¢_ iMagnesiumi _______ S#A700 1 1% P I Iy
17432-26-5_'Mangapesed . 20.3 1 1@ 1P i
17433 -37-6_Mercuryv_ | ________ Q;gg_:g£§¢g___igy: o] Al
17340-02-0_INickel - P AR A © & N s "E,
|7230-09-7_!Pogassiumi________182011BI a4 ___iP kv T
17782-33-2 Selenium i [ 15.311BIN® s GF il
17490-22-9_!Silver___! 1.6_!U! Pt
1 7440-22-5_!Scdium___! 13700 1 _! _iP_!
1 7340-28-0_ 1 Thallium_! 0,30 Ul PE_
17440 -62 -2 1Vanadium_ ! 2.7 Ui Pt
' 7440-€6-6_1Zinc_____ b E4.1_t_ 1R P _ta¥
e iCyanide__ ' _ (R . | &
COLORLEES Clarity EBefore: CLEAR Texture:
COLCRLESS Clarity After: CLEAR Artifacts:
reegelsddppper copdagy oanki ernidomeneen

recycled paper

recycled paper
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FORM I

U.S. EPA - CLP
- EPA SAMPLE NO.
1
INORGANIC ANALYSIS DATA SHEET ' i
_ sg,wg.ooqq: MHPS26 '
Lab Name: SILVER VALLEY LABS, INC. Contracty == o ' '
”’4.'»/37
Lab Code: SILVER Case No.: 1238 SAE No.: SDG No.: MHPSZ0
Matrix Lsoil/water): WATER Lab Sample ID:
— Level (low/med): LOW Date Received: 08/16/89
% Solice: 0.0
= Concentration Units (ugs/L or mag/kag dry weight): UG/L
- iCAS No. i Anaiyte iConcentrationiCi Q Mo
17423-20-5_!Aluminum_!_ SE.ZltBi_u 1Pt
— $7430-36-0_tAntimony 0 13.3 ‘UL ___ B !
17440-38-Z_iArsenic__! 7.7 BN i g
1 7440-23-3_!Barium___ ' _ fsl._gj\.:g/ign_*-_____i__w/%#,
1 7330-41-7 iReryllium! 1.1 Ui i8_i
= 17440-93-3_:Cadmium__!_ 1.8 1Ul______iP_!
P Z7440-70-2_!Calcium__! 121000 1 _ 1% ip_ar
17430973 iChreomivm o _________ 2.8 UL ______iP_
- i17330-48-4_iCobalt __ i _ —2aB_ UL (P_t
1 7440-50-3_ | Capper ' [Zea \VIHIUWD P
1 74339-82-6_Irocn_____ : _”______'_gg_._z} Bl P e
- 1 7433-32-1_!Lead ! 0. 33 | BINKWR - 4F_!
+ = - f 1 lE
: P
o
0,30 Ul _iF_1i
— 2.7 iUl P
S2.7_'_13 LR lak
—_— P INR!
olor Zetore: COLORLEES Clarity Eetore: CLEAR Texture:
Color After: COLCORLESS Clar_x’.t_\; after: CLEAR Artifacts:

IN
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U.S. EPA - CLP
EPA SAMPLE NQ.
1
INORGANIC ANALYSIS DATA SHEET ' :
. ! MHPSZ27 :
Lab Name: SILVER VALLEY LABS, INC. Contractg . Wi COW -4 :
0/
Lab Code: SILVER Case No.: 1233 SAS No. M SDG No.: MHPSZO
Matrix (soil/water): WATER Lab Sample ID:
Level (low/med): LOW Date Received: 08/16/83
Z Salids: Q.0
Concentration Units (ug/L or ma/ka dry weighti: UG/L
{CAS N, ! Analyte ConcentrationiCi Q M
17423-50-5_iAluminum_! 43400 1 1B 1P iLar
{7440-56-0_tAntimony | 123 1 _1in P lear
174%0-58-2_lArsenic__. _ sS40 1 2 L
1 7430-33-3 !Barium b 7_8_§1:__:_§_______:_g_ur—
17440-41-7 Bervyllium! .1 ME} | P iuar
1 734340-43-5_!Cadmium__ ! 1gz_:_i3______ig_ WAe
'V 7440-70-2 'Calcium__! _ 246000 1 13 ‘P lea¥
1 73440-47-5 IChromium_ | €8.3 ¢ _i______ 1P+
17440-98-4_iCobalt___'_______T28.4)1Fi 8 ___iP_ I
17430-50-8_!Copper___}_ 1280 1 1T __IP_ oW
17439-89-6_!Iron_____\ _______383300_!_iR_____iP_iuF
174339-22-1_!Lead ____ L 17900 4 1% _J __1P_twe
17439-35-4_Magnesium! _ E7100_1 17t U
1 7433-36-5_ ! Manaanase ) _ BgSo 1 13 1P oy
17439-27-6_Mercuryv__ ! _ R q;yo:mf
172440 -02-0 INickel v S7.3_ V. _ i _____ibB_. —qp
V7440 -09-7 Potagsiumi ___ 8770 __13_____iB_lw" o
17782-43-2_!Selenium_:_ R N T L
7440 -2 -4 £§ilver___: _____ 117 0 13 _iB_ s
17440-23-5_iSodium___!_______ $2700 4 _1______iP_ i
173430-28-0 1Thallium ' _ Y4, 2IEGW LE_ e
+17330-6<-= !Vanadium ‘1 21 4 _d 1P
1 7430-66-€_ ! Zinc b 17700 1 ! PP e
i ‘Cxanldg__:___ ! ZNRI
Color Zefore: COLORLEES Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:
Commentzs:
(] €O, at NYAronmert
' @95%%%?3{ A R LT
recycied paper FORM I - IN ecology and environment +/S
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U.s. EPA - CLP

— EPA SAMPLE NO.
: 1
INORGANIC ANALYSIS DATA SHEET ! !
_ 3.-w8-007Y | MHPS2ZE !
Lab Name: SILVER VALLEY LABS, INC. Contracf:-uu-ﬁé—éfﬁﬁ’w :
#0371
Lab Code: SILVER Case No.: 1233: SAS No.: SDG No.: MHPS20
Matrix (soil/water): WATER Lab Sample ID:
— Level (low/med): LOW Date Received: (08/16/893
% Solids: . 0.0

Concentraticn Units (ug/L or ma/kg dry weight): UG/L

— {CAS N "} Analyte !ConcentraticniC! Q Mo
17423-50-5_ 1 Aluminum_! 28,01 1B un ___iP_var
- 1 7420-36 -0 _JAntimony_ ' 2.3 IBI_ & 1P _Ixy
17480-38-3 :Arsenic__i_______] (S.65iENW___iF :ééyfmn
1 7440-33-3 Bardum___ ' _______[8Q.871181 un P 1 T0p "
- 17440-31-7_iBervllium!_ 1.1 U2 iP_i %
1 7440-43-3_iCadmium__ GaQ_1_1 b 1P i
17440-70-2_iCalcium________211000 | I8 PP liae
17440-47-3 !Chremium_! ________ 2.8 ‘Ui _____ipP_!
- }7440-98-4_iCobalt___!_ S.21/BL it 1Pt
}7430-50-8_|Copper___! T 1. ZT B 1P fuar
i Iron _ 5S.170BH e Pty
- ‘Lead_____ :________;i;g_:_LEE;;;;;E_:%%Eg;w
‘Magneszum: _____ 31300 ¢ ¥ P v
__________ ‘Mangapezei _____ 1180 ' 1. 1P
- Mercury ! 2. 20 UK IRV o
- Silver
Sodium
233072320 Thallium_+_ Q.20 idi______IF
( »lor Eefore: CIOLORLESE Clarity Before: CLEAR : Texture:
[
Calor Asfter: COLORLESS Clar;t& After: CLEAR Artifacts:

— FORM I - IN 7/88
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@Y _

U.S. EPA - CLP
EPA SAMPLE_ NG.
l ]
INORGANIC ANALYSIS DATA SHEET : ;
Sg'w; E%E ! MHPS23 !
Lab Name: SILVER VALLEY LABS, INC,. Contracgt: S i N
. ”“ép]ﬂ'
Lab Code: SILVER Case No.: 1233 SAS Na.: SDG Na.: MHPSZ20
-
Matrix (soil/water): WATER Lab Sample ID:
Level (low/med): LOW Date Received: (8/1&6/8%9 -
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight?: UG/L L
'CAS No. I Ampalyte !ConcentrationiC! Q M -
1 7429-50-5 !Aluminum_:______ [Z4.3 VElud ___i1P_iua¢
1 7440-36-0_ ! Antimony_ ) _ 13.9_1ul R -
|7420-38-3F_!Arsenic__i__ 2.3 HUIN T IF i Ao,
17440-33-3_iBarzum___'_ 1.3 103 P B
' 7440-41-7 ‘Bervlliuwmi _ __ 1.1 Ui P ! ’d‘)
174340-43-3 Cadmium__ . 1.8 Ui ______iP_: i
17440-70-2_ Calcium__! (213)iBiLe 1Pl
17940 -47-3 1 Chromium_ ! 2.8 Ui PP
17340-98-4_iCgbalt __! 2.6 U 1P -
17440-50-8 (Copper ¢ 1.1 ‘Ui (Pt
17433-83-6_iIron_____ P VEd. ZLIEL v LRt Lar
17433-92-1_ilead_____ o (1.8 EANXK i yIF ! " o
17433-9S5-4_iMagnesiumi________ $3.730Blie LB lar
17433-36-5_ i Manganese! t1.4V V1B o PP har
' , -
-
[
]
Color EBsfore: COLORLEES Clarity fefore: CLEAR Texture:
~- -
Colar After: COLORLESS Clarity After: CLEAR Artifaces:
Comment=: o
i
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U.s. EPA - CLP

s EPA SAMPLE NQ.
1
INDRGANIC ANALYSIS DATA SHEET : :
— (,:.wx-oo‘l i MHPSZ0 i
Lab Name: SILVER VALLEY LABS, INC. Contract: = s : !
| bejer 8l
Lab Code: SILVER Case No.: 1233 SAS Na.: SDG No.: MHPS2
Matrix (soil/water): WATER Lab Sample ID:
- Level (low/med): LOW Date Received: (08/1€/873
%2 Solids: 0.0

Concentration Units (ug/L or ma/kg dry weightly: UG/L

= {CAS No. 1 Analyte !ConcentraticoniC! Q@ M
1 7423-20-5_Aluminum_! TTTUESLIUIEY 1A
5 “Vagp,
— V7330 -41-7 Bervlliumi_ 1.1 9y B
17330-33-2_iCadmium__ ¢ _ 1.8 Ui P
|7440-70-2 !Calcium__'________ Jizedigivn____ip_ier
1 7330-47-3_iChromium_i 2.8 1UL______IP
- 17330-48-d_iCaobalt 0 ___ 2.6 (UL _iP
1Z7330-20-8 1Copper_ 1.1 Ui UGB ¢
17432-83-5_!1ran G _la1.3 B ____;B_Eﬁgva
e 17433-32Z-1_!Lead ! (1. 6] FINWY Lk F_ "%, 1
'™ : E3.C ~- :
1 1 ;
e 1
- y
_________ tThaliium ¢ Q.30 WL F
— iVanadium '
- :
{ 1lor Zefore: COLORLEES Clarity EBefore: CLEAR : Texture:

u

Cxlor Aatter: COLCORLES Clarity Atter: CLEAR Artifacvs:

leMmEents:
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u.S. EPA - CLP
EPA SAMPLE_NO.
t i
INORGANIC ANALYSIS DATA SHEET ' !
(o§-08-00ly ¢ MHPS32 '
Lab Name: SILVER VALLEY LABS, INC. Contr c;/:n__‘_" el I B
Lab Code: SILVER Case No.: 1233¢ SAS5 No.: SDG No.: MHPSZO
Matrix (soil/water): WATER Lab Sample ID: b
Level (low/med): LOW Date Received: 08/16/89
[ ]
Z Solids: 0.0
Concentration Units (ﬁg/L or maskag dry weight): UG/L —
! : : L P
iCAS Na. .+ Analyte ConcentrationiC! Q iy I
t ' l ] [} [ ' —
17333730787 Alaataua. 1 | 23-03 B1CE iR e
1 7440-36-0_ ! Antimony ! 13.3 Ul 2
}7330-38-2_!Arsenic__! D2 ) ENA e -
17330-33-3_iBarium___}_ 137,20 Bius____ip_wiPg
17340-91-7 ‘Beryllium!_ 1.1_:U3 ip_! £
17990-93-2_ Cadmium__ ! 1.8_'Ul__ P ! -
174%0-70=%_!Calcium__!_ 321000_1 _1 P!
17440-47-3_!Chromiua_'________ 2.8_t01____TTiP_:
17480-48-9 Cobalt___'________ J[é;al - IO
1 74320-50-3_!Copper b 1.2 1B uw LP_ il i
17433-89-6€_!Ircn S SOZ_ ! 1B Pk
17433-32-1_iLead ____!_ 0.20_(UINWR __IF_ 184
$7433-35-4 iMagnesiumi_______ 26100 1 1R _____IB_ i s
17433-%€-5_!Manganess! ______1EF00_ ! _i9_____IF_iaf
174359-37-6_iMercury__|________0.Z0_'UIN @ iCV: '%:”F
17440 -0% -0 INick=l__ ! 3.7 0y e B2 -
1 7440-03-7 I Potassiuml _ _5380_!_! ‘P! %
__________ ‘Selenium_________12.0 1UINW* {F_iun¥ >
‘Silver b 1.6 U} P
232-5_iSodium ¢ _ E0000_ 1 _Ig [P _AF b
1 73440 -2383-0_1Thallium_! 0,30 143 ‘F_
V7940 -e2 -2 iVanadium_ i _ 2.7_0Ub____ iR
173930-€6-¢_!Zinc_____! 13.83: Bl ia____ip_1¥ i
e 'Cyanide__ | ! INR
L]
Color Eeftore: COLORLEES Clarity zefore: CLEAR Texture:
Color ATter: COLORLESS Clarity After: CLEAR Artifacts: -
Comments:
ol
- '
r 8 ! evelifpp wititlrerivreomaeh
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U.S. EPA - CLP
. EPA SAMPLE NO.
p
INORGANIC ANALYSIS DATA SHEET H !
u_wg.oo‘p., i MHPS23 :
=~ Lab Name: SILVER VALLEY LABS, INC. Contracgt: =SSyt | ) :
oo 41
Lab Code: SILVER Case No.: 1233« SAS No.3: SDG No.: MHPSZO
Matrix (soil/water): WATER Lab Sample ID:
Level (low/med): LOW Date Received: 08/1&/89
% Swlids: 0.0
- Concentration Units (ug/L or mg/kg dry weight): UG/L
— iCAS N, ! Analyte iConcentrationiC! Q M
17423-30-5_!Aluminum_{________ 317 ' 1B ____IP_iuF
17440-36-0_tAntimony o 13.2 UL ___ 1P
- 1 7440-38-%_'Arsenic__! 32.i_t_1 §____;;_=3;§
17340-33-3_'Barium___'_ LER.I1IEL e 1P iuibag,
17440-31-7 ‘Berylliumi________ 1.1 _‘Ui______iP_! 7
e 17430-43-% tCadmaum__t______ I S.ELIBI LA 1P taw
17480-70-2_iCalcium__! 35000 1 _I8 PP _ s
17430472 (Chreomiuwm o ______ 2.8 idi______IB |
- 17330 -48-3_Caobait ; _LS.ET B L 1B _uF
17430-50-8_:Capper___'________ 16.611Eiua____1P_iu
174332836 i Iron____ ) Lozo0 1 _1R____1P Y
- . '
~ z$_iSGilver v ________1.& i4i______iP_:
_________ Sodiuwm__________E3400_ 1 _iTy ____iP_i4f
__________ vThallium @ _______9.30 Ui ______1F .
17340622 1Yapadium_ e Ea 7 U _iP
- 17440-66-6_'Zinc : C 753 0 1B Pl
' ‘Cyanide__'____ i1 JNR
e e e
“alor Setore: YELLOW Clarity Eeftore: CLOUDY Texture:
Colar After: YELLOW Clarity After: CLOUDY Artifacts:
amments:
FORM I - IN 7/88
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u.S. EPA - CLP
EPA SAMPLE NO.
1 [
INORGANIC ANALYSIS DATA SHEET ' .
3-Lot-00™f ¢ MHPS24 |
Lab Name: CILVER VALLEY LABS, INC. Contractg-égrﬁ?-ﬁﬁ?f’: b
Lab Code: SILVER Case No.: 1233¢ SAS No.: SDG No.: MHPSZ
o g
Matrix (seoil/water)y: WATER Lab Sample ID:
Level (low/med): LOW Date Received: 08/16/89 v
ol
Z Solids: 0.0
Concentration Units (ug/L or mg/kag dry weight): UG/L -
! ; : T P
'CAS No. 4 Apalvte ConcentraticniC! a4 Mo -
17335-30-5_!Aluminum_:_ T3, 61 Hl L& __iP_iu
V7440=-36~0_lAntimony ' CSOJIU VB A 1P _ar
17340-38-2 lArsenic i ________ _Z.3_‘UINW____IF | Zpo ~
17430-39-2_!Barium _ 1 156,71 !Bl wa___iP_lush,
17440-41-7 !Beryllium!______ " 1.1 ‘Ui______IP ! K
1 73430-33-3_iCadmium__ ! L 10.3_ 1 _tR____iP -
17940-70-2_ !Calcium__! IOS000 | 1 8 LP_ LW
1 7440-47 -5 Chyomium | __ 2.8 UL ___i2_ i
17430-48-3_Cobalt b 3. 1T71BE ue P _uiF -
1 7440-50-8_ i Copper e T2 TR P
1 7433-83-6_!1ron b [31.5)'Bl 8 ___iP_ i
17433-32-1_!Lead b L4l iBINX us JIF ! HF
17439-35-4_iMagnesium} _ 30400 113 tB_lFTP v
1 7433-26-3_IManganesei | Lo70 +_ 19 __ ___1P_iwF
17433-37-5_iMercury__ ! D20 tUNC R __iCV! Zooiaf
. ! H ‘éo‘ -
L e
1 P>
= : s }
V7340 -22o% (Silver 1.8 Ui______iP_J -
1733022325 vSodium S1300 0 1% ____iP_tiar
1 73420=-28-0_1Thallium_ ' _ 0,30 gy _iE_ .
1 7440-62 -2 Vapnadium 2.7 _tUi______1iP 1 ‘
17440-66-6_!Zinc_____ b _EB70_ 1 1B ____1P_taAF -
e ‘Cyanide ' _____________ P4 iNR
_— N S S S -
Color Zstore: COLORLEES Clarity Betfore: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts: =
Comments: '
L
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U.S. EPA - CLP
— EPA SAMPLE NO.
1
INORGANIC ANALYSIS DATA SHEET ! :
Lo8-007Ud i MHPS2S :
— Lab Name: SILVER VALLEY LABS, INC. Contrac .-slé—v?—-—ﬁ-:-—. '
o8t
Lab Code: SILVER Case Na.: 1233 SAS No.: SDG Na.: MHPSZO
Matrix (soll/water?: WATER Lab Sample ID:
_ Level (low/med): LOW Date Received: (08/16/89
2 Solids: Q.0
= Concentration Units (uag/L or mag/kg dry weight): UG/L
— iCAS Nnoi., ¢ Apalyte 'ConcentraticniC: Q@ Mo
17423-20-5_!Aluminum_! _ [E1. 11! B R___IP_IAF
—_ 1734303520 _antimany _iB.2 Ul 1P
|7430-38-2_!Arsenic__'_______ (S 6N __iF i War
|7440-33-3_!Baraum___!_ TSe.0TiEi us ___iP_i " Pogif
17430-41-7_ iBervlliumi___ L.l Ui p_! 44
= V7330 -93-2  CCadmium_ ) 10,28 i3 _iP_ W
17440-70-2 1Calcium__ ! 208000 3 LB ____iP_tAF
{79430 -47 -5 IChromium | 2.8 Ui 4 P
- : T2.51: BiuB P l'AF
: (4.9 IRIWs 1Pk
. =T ' 1 ] LLfF
PR | N B __iP :‘&o. )
Al
solor Fetore: COLORLEESS Clarity Before: CLEAR Texture:
Color After: COLORLEES Clarity after: CLEAR Artifacts:
_Jomments:

FORM I - IN 7/88
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U.S. EPA - CLP
EPA SAMPLE NO.
1
INORGANIC ANALYSIS DATA SHEET H H
v u_(m,m? i MHPRS37 !
Lab Name: SILVER VALLEY LABS, INC. Contracty St | i
mejol .
Lab Code: SILVER Case No.: 1233: SAS No.:l/ ﬂ SDG No.: MHP3IZO
Matrix (soil/water): WATER Lab Samole ID:
Level (low/med): LOW Date Received: ©08/16/83
% Solids: 0,0
Concentration Units (ug/L or mas/kg dry weight): UG/L
tCAS N, 4 Analyte ConcentraticniCi 0 Mo
17323-90-5_!Aluminum_! _ (35,511 " iP_F
V7420 -36-0_iAntimany i _ 19.39 ULl ______iBP_ q%f
$Z330-23-8 Arsenic v S22 GUINW____IF >
17440-33-2_!Barium___V_ CS4. 21 FLuS ip_1af0s,
{7440-41-7_!Berylliumi ____ 1.1 31Ul e %
17430-33-2 _iCadmium__ ¢ ___ 12.3 145 iP_iaf
1 7440-70-2 Calcium__ 1 __ 228000 1 B i S (g
17340 -47-3_ 1 Chromium_ | _ 2.8 Uy ___ 1B .
1 7440-48-94_!Cobalt ; TE. 61 Fius___ 1P LAf
1 73440-50-8_!Copper : L2 3{iBlua____1P_ ¥
17432-832-6_ i lvon = 236 1 _R__1__iP_
__________ iLead - - 8.8 ! WX\ _1F_!
‘Magnesiumi _ 41800 ! _1I8 LP_ e “I2
iManganes=a! _ _i13zg0_i_18 LRy
__________ iMercury i _____ " 0.20 (UN_A " _iCV! o}ftﬁf
D_INickel b 3.7 iUl P Po
|Potassiuaml 2630 Bl ___ 1P 1AF Toag
'Selenium_ ! _ 0.0 VHINWE WS IF_taf
iSilver ; - leB_ UL P
i Sodium ! : AP
7330-€6-5_iZinc_____‘________3880_:_iR_____iP_iuf
e Cyanide ¢ _____ A _iNRY
Color Eefore: COLORLESS Clarity EBefovre: CLEAR Texture:
Color After: COLORLEES Clarity Aafter: CLEAR Artifacts:
Comments:
recyc paper [ nthdneing n -
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u.s. EFA - CLP
- EPA SAMPLE NO.
1
INORGANIC ANALYSIS DATA SHEET :
Qﬁ-LU8-OO7“4 MHPS23 !
=~ Lab Name: SILVER VALLEY LABS, INC, Contract: —iag=—pud—rrsit- | '
Mdpﬂ 1
Lab Codet SILVER Case No.: 1233« SAS No.. SDG No.: MHPSZ20
Matrix (soil/water): WATER Lab Sample ID:
. Level (low/med’: LOW Date Received: 08/16/89
% Solids: 0.0
- Concentration Units (ug/L or ma/kqg dry weightl: UG/L
— {CAS No. i Apalyte ConcentraticniC: @ M
17323-30-5_!Aluminum_ _ Z2.0VELLB__ 1Pt
7420-35 -0 _tAntimony_ | 12,3 0

}7330-33-3_!Baraium___!
17440-41-7 ‘Bervllium: _____ 1.1 Ui ______iP_
- =Zi&9:&§-§_-9égmaum__

1 7340-70-2 Calcium

S e s s e et i, Gt Gt s oo

:7440—47 o hromium :

L. Ao AN JEN R -} LALES- D170} 11 S ] 5 ~ NN 3L IPUIPUp Ry HIpEI
t

- | 7930-38-2 iArsenic. 2. o UM - iF.
7 X .

Syt VT e T o AL L
—
- : ; .
""‘.SZEIZE"'":""“""*°
i Thallium |
:_ WManacium 2
h A A . R T T T T T T T T ST ISR S T T
o e e e
wolor Before: COLORLEESS Clarity Eeftore: CLEAR Texture:
L

Color Aftter: COLORLEES Clarity After: CLEAR Artifacts:

;omments:
-
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i
U.S. EPA - CLP
EPA SAMPLE NO. _,
1
INORGANIC ANALYSIS DATA SHEET 1 H
sg.wi-ao‘}q ! MHPS38 !
Lab Name: SILVER VALLEY LABS, INC. Cantra;'tﬁ; -4 Dt oyt Pt | R
Lab Code: SILVER Case No.: 1233 SAS No. % SDG No.: MHPSZO
-
Matrix (scil/water): WATER Lab Samole ID:
Level (low/med): LOW Date Received: 08/1&/89 w
% Solids: Q.0
Concentraticon Units (ug/L or ma/ka dry weight): UG/L -
1CAS Nuo. -1 Amalvte !ConcentrationiCi! Q M -
| 7353-50-5_tAluminum_i________Z3.6 (Hips iR I
1 7230-36-0_! ADTimony_ | __ SOL 1L BELS IR -
$7430-38-2 'Arsenic e Z23_ UMW I 4
1 7350-39-3 ‘Barium___! CTTS1.1 Bl P ,,_53;,0-)/
17440-41-7 !Berylliumi_ 1.1 Ui tP_! ) /
1 7440-93-2_ Cadmium__ i _ 13,9 4 _ 10 ____iP_nf i
1744070~ iCalcium__ ! _ 218000 ! 1D LRl
1 7330-37 -3 iChromium 2.8 ‘Ui ______iB_
1 7440-938-4 1Cobait __t________[3.2031Blun IR S o~
17440-50-3 Copper___ ¢ _______ [1.S2iBlwe LB "
17433-83-6_‘lron__ b l33.7)'Blus___ 1P G
i 7439-92-1_!lLead : TTTDLB0_UINARd _IF_ g8 T -
1743327 -6 ;
§ 7430 =0 =0 ! -~
<_i1Selsnium
-
-y
[ ]
Coxleor Zetore: COLORLEES Clarity EBefore: CLEAR Texture:
i
Color Atter: COLORLESS Clar_it'\," Aftar: CLEAR Artifacis:
Comments: -
]
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‘ U.S. EPA - CLP
- EPA SAMPLE NQ.

1
INORGANIC ANALYSIS DATA SHEET : :
- wf- i MHPS4Q H
Lab Name: SILVER VALLEY LABS, INC. Contract: it | !
”#(q'ﬂ,{ﬂ N
_'Lab Code: SILVER Case No,:; 1233« SAS Na.: SDG Mo.: MHPSZ0
Matrix (soirl/wateri: WATER Lab Sample ID:
-~ Lavel (low/med): LOW Date Received: (08/16/893
42 Solids: 0.0
- A
Concentration Units (ug/l. or ma/kg dry weighty: UG/L
- !CAS No. I Analyte !ConcentraticniC! Q ™M
17323305 !Aluminun_!_______1Z7.001Eiue_ ___iP_iwe
- 17440-3€-0_!Antimony_! 13,3 10 ___ iRl 3
17430-38-2_!Arsenic ! 2.3 'UMNMW____'F_iOg
17440-33-3_!Barium___! 1.3_'Ui_ Rt d§3?
— 17440-41-7 iBerylliumi_ D WP SN S N A
17440-53-3%_ iCadmium__i_________1.8 ‘ui______iP i
1 7420-70-% Calcium__ ! (90.8)IBIa ___'P_ine
1 7340-47 -3 IChromium_ | _ 2.8 _ ‘Ut ip i
S 17480549829 'Cobalt__ i 2.7V ue LB ad
- 17433y-22-1 !Lead TTTTTTT TG 50 JUiNeaN . L F H
- |
- E
V7530223525 iSadium__ v _V13.0 vEiAx P '
1735022320 ‘Thallium @ ________9.20 Ui ______IF
- VA R R~V :génadigg_:_________;;z_!gi______LE_:
V7420 -66-6_ 1 Zinc __:____n_____LQ_IQi______iﬁ_f
: 'Cyanide__ ! _ bl _iNR
{ :lor Fefore: COLORLEES Clarity Hefore: CLEAR » Texture:
Color After: COLORLESS Clarity After: CLEAR Artitacts:
(emmentz=:

- FORM I - IN 7/88



REGION VIII SUMMARY OF DATA QUALITY ASSURANCE REVIEW
*¥*guideline references are from Contract #787%#+

Case No.: 12334 TDD No.: FO08-8909-08

Site: Richardson Flats

Contractor Laboratory: Keystone-Houston

Data Reviever : Annette Sackman Date of Review: 10-3-89

Sample Matrix: 19 Low Vaters

Analysis: Mercury

Sample Nos.: MHPS20, MHP521, MAP522, MHP523, MHP524, MHP525, MHP526,

MHP527, MHPS528, MHP529, MHP530, MHP532, MHP533, MHP534,
MHP535, MHPS37, MHPS538, MHP539, MHP340

(X) Data are acceptable for use.
( ) Data are acceptable for use with qualifications noted.
( ) Data are preliminary - pending verification.

( ) Data are unacceptable.
Action required by DPO?

No X Yes The following items require action:

Action required by project officer?

No X Yes



The followving are our findings:

All requirements vere met for the mercury analysis except Form VII -
Laboratory Control Sample vas not included. Since the LCS was analyzed ot
and reported in the rav data and met all other requirements, no action

is taken.

reg i
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Inorganic Data Completeness Checklist

Inorganic analysis data (Form I)

Initial calibration and continuing calibration verification (Form
IIA)

CRDL standard for AA and ICP (Form IIB)

Blanks (Form III)

ICP interference Check sample (Form IV)

Spike sample recovery (Form VA)

Post digestion spike sample recovery (Form VB)
Duplicates (Form VI)

Laboratory control sample (Form VII)

Standard addition results (Form VIII)

ICP serial dilutions (Form IX)

Holding times (Form X)

Instrument detection limits-quarterly (Form XI)
ICP interelement correction factors-quarterly (Form II)
ICP linear ranges-quarterly (Form XIII)

Raw data for interference checks

Raw data for calibration standards

Rawv data for blanks

Raw data for CRI and/or CRA

Raw data for samples

Raw data for duplicates

Raw data for spikes

Traffic reports



Contract Compliance -

I. Initial and Continuing Calibration Verification (ICV and CCV)
(guidelines pg. E-4, Form IIA)

1.

2.

3.

4.

5.

Vas instrumcnt calibrated daily and each time it was set up?
yes X no

Vere instruments calibrated using 1 blank and several standards?
yes X no

Vere calibration verifications within 90-110X7?
yes X no

Vere continuing calibrations run at 10X frequency?
yes X no

Vere the raw data correctly transcribed onto Form IIA?
yes X no

Comments: All requirements met.

II. CRDL Standards for ICP (CRI) and/or AA (CRA) (guidelines pg. E-6,
Form IIB)

1.

For ICP analysis, were standards (CRI) @ 2x the CRDL or the IDL
(vhichever was greater) analyzed at the beginning and the end of
each sample run, or at a minimum of twice/8 hour shift,

whichever was more frequent?
yes no

For furnace AA analysis, were standards (CRA) analyzed at the

2 -
beginning and the end of each sample run, or at a minimum of
twices/8 hour shift, whichever was more frequent?
yes no
3. Vere the CRI and/or CRA standards analyzed after the ICV?
yes no
4, Vere these data reported on Form IIB?
yes no
S. Were the raw data correctly transcribed onto Form IIB?
yes no
Comments: Not required.
reCiGEIBaRAper ecqlagndhRIVEUITIIA Nt
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III. Blanks (guidelines pg. E-6, Form III)

1.

2.

3.

4,

5.

Comments:

Vas the initial calibration blank (ICB) analyzed immediately
after the initial calibration verification (ICV)?
yes X no

Vas a continuing calibration blank (CCB) analyzed immediately
after each continuing calibration verification (CCV)?
yes X no

Was a preparation blank (PB) analyzed at a frequency of at
least 1 in 20 samples?
yes X no NA

How many elements were detected above the CRDLs? O (if 0, go
to question 5)

4a. How many elements were detected in the blanks at greater
than one-half the amount detected in any sample?

Were raw data correctly transcribed onto Form III?
yes X no
All requirements met,

IV. ICP Interference Checks (ICS) (guidelines pg. E-7, Form IV)

1.

2.

3.

4.

5.

Comments:

Was the ICS analyzed twice per 8 hour shift?

yes no

Vere the ICSs analyzed before and after samples?

yes no

Vas any massive interference detected?

yes no

Were the ICSs within +20X mean value?

yes no

Vere raw data correctly transcribed onto Form IV?

Not required.



v.

Spike Sample Analysis (S) (guideline pg: E-8, Form V)

1. Vere spikes analyzed at a frequency of 1 in 20 samples?
yes X no

2.. Vere spike recoveries correctly calculated?
: yes X no

SSR - SR
X recovery = SA X 100

SSR = Spiked Sample Result
SR = Sample Result
SA = Spike Added

3. Vere spike recoveries within the range of 75-125%7
yes X - no

3a. For recoveries outside this range, were associated data

flagged "N" by the- laboratory on Forms I and V?
yes no NA X

(an exception if granted where the sample concentration is >4X
the spike concentration)

4., Were raw data correctly transcribed onto Form V?
yes X no

* Refer to page E-9 (SOW 787) for information regarding the amount of
spike to be added for each analyte and for other information about the

Spike Sample Analysis.

Comments: All requirements met.

VI. Duplicates (D) (guidelines pg. E-11, Form VI)

1. Vere duplicates analyzed at a frequency of 1 in 20 samples?
yes X no

2. Vere RPDs correctly calculated?

yes X no
RPD= S -D X 100
(S + D)/2
S = Sample
D = Duplicate

reqeghed 8pber ecel uglaelEire iemer
rec cltgé’é%;?er enﬁog{‘ r: envimnm‘:::

ogy
recycl ceology gg(nﬂ environment



3a. For sample concentrations >Sx the CRDL, were RPDs $+20X? (limits
of :+35% apply for soil/sediment/tailings samples)
yes X no

3b. Por sample concentrations >Sx the CRDL, did duplicate analysis
results fall outside the control windowv of + the CRDL?
yes ‘noe X NA

3c. Where the RPDs exceeded the control limits, were the data
flagged ‘*’ on Forms I and VI by the laboratory?
yes no NA

4. Were raw data correctly transcribed onto Form VI?
yes X no

* QOther Considerations:
- Field blanks cannot be used for duplicate analyses
- Duplicates must be analyzed for each analytical method

Comments: All requirements met.

VII. Laboratory Control Sample (LCS) Analysis (guideline pg. E-12, Form
VII)

1. Vas an LCS analyzed for every sample delivery group or batch
of samples, whichever was more frequent?
yes X no

2. Vere recoveries within the 80-120% limit?
yes X no

-if the recoveries were outside this range the analysis must
be terminated, the problem corrected and the previous samples
associated with that LCS redigested and reanalyzed.

3. Were the raw data correctly transcribed onto Form VII?
yes no X

Comments: Form VII was not included in the data package, however, the
LCS was analyzed and met contract requirements, therefore, no action is
taken.



VIII. Furnace Atomic Absorption (AA) QC Analysis (guidelines pg. E-14,
Form VIII)

1.

2.

Does the rawv data package contain absorbance values for two
injections per sample, the average values and the relative

standard deviation (RSD)?
yes no

For analyte concentrations > the CRDL, did the RSD for the
duplicate injections agree within 20X? (if yes, go to question

-3)

yes no

RSD = SD X 100
H

SD = Standard Deviation of Duplicate Injections
M = Mean of Duplicate Injections

2a. Vere samples that exceeded the 20¥ criteria reanalyzed?
yes no

2b. Did any reanalyzed samples exceed the 20X criteria?
yes no

2c. If yes, did the laboratory flag the data of Form I with an
\"I?
yes no

Vas the recovery of the spike > 40X7 (if yes, go to question

4).
yes no

If no, was the sample diluted and rerun with another spike?
yes no

Vas sample absorbance 50X of spike absorbance?* (if yes, go to

question 35).
yes no

* Spike absorbance = absorbance of spiked sample - absorbance of sample.
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4a. For spike recoveries betveen 85 and 115X, wvere results
reported to the IDL?
yes no

RPD = (SSR - SR) x 100
SA.

Spike Sample Recovery

SSR =
SR = Sample Result
SA = Spike Added

4b. For spike recoveries outside the 85 and 115X range, were
results reported to the IDL and flagged with ‘W’?
yes no

Vas. spike recovery between 85 and 115X7 (if no, go to
question 6)

5a. Vere results quantified from calibration curve and
reported to IDL?
yes no

Vas an MSA at 50, 100 and 150% of the sample absorbance
analyzed?
yes no
6a. Was each MSA analysis identified in the raw data along
with the slope, intercept and correlation coefficient?
yes no

6b. Vere these data correctly transcribed onto Form VIII?
yes no

6c. Were correlation coefficients(r) > 0.9957?
yes no

6d. If no, were MSAs run once more?
yes no

- If the correlation coefficients were still > 0.995, data on
Form I must be from the run with the best ‘r’ and the data
on Forms I and VII must be flagged with a ‘+’.

Vere these criteria met?
yes no



Comments:

6e. Vere all MSA obtained data marked with an 'S’ or an S+.on-

form I?
 yes no

Not required.

IX. ICP Serial Dilution (L) Analysis (guidelines pg. E-12, Form IX)

1.

2.

3.

4,

Vas an ICP serial dilution performed on each group of samples
of a similar matrix (i.e., soil, water) and concentration
(i.e., low, high) or for each sample delivery group, whichever

vas more frequent?
yes no

For elements with concentrations >10X the CRDL, did any exceed
the serial dilution results by more than 10%? (if no, skip

questions 3 and 4)
yes no

I -5
X difference = I X 100

I = Initial Sample Result
S = Serial Dilution Result (instrument reading X3)

Which elements had concentrations that exceeded the 10X
criteria?

Did the laboratory flag these data with an ‘E’ on Form IX?
yes no

Vere the raw data correctly transcribed onto Form IX?
yes no

Comments: Not required.
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X. Instrument Detection Limits (IDL) (guidelines pg. E-13, Form XI)

1. Vere IDLs reported for each analyzed element?
yes X no

2. Vere IDLs reported for each instrument used?
yes X no

3. Did the IDLs meet the contract requirements? (refer to pg.
B-13, sSoW 787)
yes X no

Comments: All requirements met.

XI. Interelement Corrections for ICP (guidelines pg. E-13, Form XII)

1. Vere correction factors reported on Form XII?
yes X no

Comments: All requirements met.

XII. Linear Range Analysis (LRA) (guidelines pg. E=14, Form XII)

1. Vas a linear range verification standard analyzed?
yes X no

2. Vas the results within +5% of the true value?
yes no



Holding Times-

Limits: Metals - 6 months; Hg - 30 °days; Cn - 28 days.

1. Verified date of sample receipt by laboratory 7-21—89

‘2. Date of preparation/analyses 8-3-89

3. ' Vere holding times met? yes X no
Analyte Matrix Date Prep Holding Holding Time
Sampled Date Time Limit/Met

Mercury Low Wwater /-18-89 8-3-89 16 days 30 days yes
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Lab Name:

Lab Codes

Matrix (soil/water):

Level (low/med):

% .Solids:

Color Refores

KEYTX

Keystone 12334-5-5-

U.s. EPA - CLP
1 EPA SAMPLE. NO.
INORGANIC ANALYSIS DATA SHEET | mm———— et atad |
' MHPS20
KEYSTONE ENVIRONMENTAL Contract: 68-WB8-0003 |

Case No.: 12334 SAS No.: SDG No.:

WATER Lab Sample ID: 890774002

LOW Date Received: 07/21/89

Q
Concentration Units (ugs/L or mg/kg dry weight): UG/L
1CAS No. ! Analyte Concentraticocn 1CI1 Q Mo
17429-90-5 (Aluminum_! P 'NR |
17440-36-0 lAntimony_! Vo ‘NR !
17440-38-2 lArsenic__! I 'NR |
17440-33-3 Barium___° HE INR |
i7440-41-7 |Berylliumi o INR |
17440-43-9 Cadmium__! I INR
1 7440-70-2 Calcium__! P INR |
' 7440-47 -3 Chromium_! I INR |
1 7440-48-4 Cobalt___ ! I ‘NR |
17440-50-8 Copper___! I INR !
17439-83-6 lren_____ ! Vo INR
17439-32~-1 ilead_____. ] I INR |
17433-35-4 Magnesiumi o INR !
17433 -26-5 !Manganese! Vo INR |
17433 -37-& IMercury__.| Q.20 Ul {CV
174339-02-0 INickel ___! I 'NR |
17440 -03-7 ! Potassium! I INR
17782-43-2 Selenium_! i INR |
17440-22-4 1Silver___| . INR !
1 7440-22-5 |Sodium___! b INR |
1 7440-28-0 Thallium_! P iNR |
174340-62~-2 Vanadium_! L INR !
17440-86~6 1Zinec_____" HE INR |
Y e iCyanide__! HE INR !
Clarity Betcres: Texture:
Artifacts:

Calor After:

Caomments:

Clarity After:

FORM I -~ IN

000007

7/87
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Keystone 12334-8-%

U.S. EPA - CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET L ettt Lt |
i MHPS21
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-0005 |
Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHPS20
Matrix (soil/water): WATER Lab Sample ID: 890774003
Level (low/med): LOW Date Received: 07/21/8%9
%.Solids: 0
Concentration Units (ua/L <r ma/kg dry weight): UG/L
1CAS N, ! Analyte Concentraticon iCI @ M
17429-30-5 |Aluminum_! ' INR !
17440 -36-0 JAntimeny_! I {NR
! 7440-38-% jArsenic__! b INR
17440-39-3 !Barium___! I ‘{NR |
1744041 -7 (haryllium! Vo INR !
17440-43 -3 !Cadmium__ ! v INR
17440-70-2 iCalcium__! I iNR |
17440-47-3 |{Chromium_ ! P 'NR |
!7440-48-4 iCobalt___! b 'NR !
1 7440-350-8 Copper ! L {NR
1 7433-89-6 Ilron___ __ : I INR !
17439-92-1 !Lead_____! bl INR !
17433-35-4 |Magnesiumi Vo INR
17439-36-5 |Manganese! I INR
17439-37-6 Mercury__| 0,20 Ul AV
1 7433-02-0 INickel___: I iNR |
17340 ~03-7 Patassiumi Vo INR !
17782 -43~-2 Selenium_.| HE {NR |
! 7440-22-4 Silver___! Vo INR
17440-232-5 |Sodium___ ! I iNR !
17440-23-0 |Thallium_! I INR
1 7440-62-2 !Vanadium_ | P INR |
17430-66-6 1Zinc_____ ! b INR
Y iCyanide__! P INR |
Colar FRefore: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments:
0000Vs
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Keystone 12334-8-%

UoSa EPA - CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET S e L D L B g
' ' MHPS22

Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-00035 !

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHPS20
Matrix (soil/water): WATER Lab Sample ID: 830774006
Level (low/med): LOW Date Received: 07/21/89
7% -Solids: 0

Concentration Units (ug/L or mg/kg dry weight): UG/L
{CAS Na. ! Analyte Concentraticon iC! Q I
17423-30-5 1Aluminum_| P INR
17440-26-0 Antimony_! o INR !
17440-38-2 iArsenic__! I 'NR
17440-29-3 !Barium___! HE INR |
17440 -41-7 Berylliumi HEEH ‘NR |
1 7340-43-9 [Cadmium__ ! HE INR |
17440-70~2 Calcium__! N INR
17440-47~3 Chromium_! Vo ‘NR |
17440-48-4 Cobalt___! . {NR |
17440-50-8 Copper___| . INR |
1 7433-89-6 lreon____ ' . INR
174339-32-1 llead_____ ! ] {NR !
17433-35-4 Magnesiumi P INR |
17439-26-5 Manganese! I INR !
17439-37-6 Mevrcury__!| O.z20 i 1CV
17433-02-0 INickel ___! I INR !
17440-03-7 Potassium! I INR
17782-439-2 (Selenium_: . INR
17440-22-4 1Silver___ | HEH INR |
17440-22-5 !Sodium___ | . INR |
17440-28-0 Thallium_! I INR |
17440-62-2 Vanadium_ ! . INR
17430-66-6 1Zinc_____ : I INR !
Y e iCyanide__~° P INR |

Color Before: Clarity Betore: Texture:

Color After: Clarity After: Artifacts:

Comments:

000009
FORM I - IN 7/87



Keystone 12334-g. 5
u.s. EPA - CLP
1 EPA SAMPLE_NO.
INORGANIC ANALYSIS DATA SHEET e crececene=]
H MHPS23

Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-0005 !

Lab Code: KEYTX Case No.: 1233 SAS No.: SDG No.: MHPS20
Matrix (soil/water): WATER Lab Sample ID: 830774007
Level (low/med): LOwW Date Received: 07/21/89
% Solids: 0

Concentration Units (ug/L or ma/kg dry weightl): UG/L
{CAS No. ! Analyte i(Concentraticn 1CI @ I o
17429-30-5 !Aluminum_! ' INR |
17440 -36-0 lAntimony | P INR
1 7440 -38-2 lArsenic__! I INR
17440-39-3 Barium___! HI INR !
17440 -<41~-7 Berylliumi Vo ‘NR
17440-43-9 Cadmium__ ! I INR
1 7440-70-2 Calcium__! P INR !
17440 -47-32 Chromium_: . INR
| 7440 -48~4 !Cobalt___! . INR !
17440-50-8 Copper___! N iNR
174339-89-6 lveon_____ ! . INR
17439-32-1 ilead_____! I INR !
1 7433-38 -4 Magnesiumi I INR
174332-96-5 |Manganese! ] ‘NR !
17433937 -5 IMercury__! 0.20 Ul CY
17439-02-0 INickel ___.| N INR
1 7440 -03-7 |Poatassium! I iNR
17782-43-2 (Selenium_! Vo INR
17440-22-4 iSilver___! b 'NR !
17440-22-5 |Sodium___! b 'NR
1 7440-28-0 (Thallium_! I INR
17430-62-2 {Vanadium_! o INR !
17440-66-6 Zinc_____ ! b INR !
e iCyanide__: Vo INR |

Color FBefore: Clarity Before: Texture:

Caluor After: Clarity After: Artifacts:

Comments:
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o
Keystone'12334-8- 5

]

U.s. EPA - CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET L L L Lt atdd |
H MHPS24
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 6£8-W8-0005 |
Lab Code: KEYTX Case No.: 12324 SAS No.: SDG No.: MHPS520
Matrix (soil/water): WATER Lab Sample ID: 890774008
Level (low/med): LOW Date Received: 07/21/89
% Swolids: 0
Concentration Units (ug/L or ma/kag dry weighty: UG/L
{CAS N, ! Analyte Concentration C! @ M
17423-30-5 (Aluminum_! 1 INR !
{7430-36-0 tAntimony_! HE INR
1 7440-38~-2 JArsenic__! I iNR !
17440-339-3 iBarium___! HE INR
1 7440-41-7 Berylliumi HEEH INR |
17340-43-9 |(Cadmium__! HE INR !
17440-70-2 [Calcium__! . INR !
1 7440-47-32 (Chromium_! I 'NR
17440 -48-4 Cobalt___! I INR |
1 7440-50-8 |Copper___! I iNR !
17433-89-6 lron_____ ! . INR |
17439-92-1 llLead_____ ! Vo !NR !
17433-35-4 (Magnesiumi HE {NR |
17439-36-35 IManganese! HE INR !
17432~37-6 iMercury__! 11.3Q 1 iCV |
1 7433 -02-0 INickel___1 I 'NR |
1 7440-03-7 (Potassium! po INR
17782-43-2 Selenium_! . INR !
173340-22-4 1Gilver___! I 'NR |
1 7340-23-5 |Sodium___ ! I INR
1 7440-28-0 1Thallium_! . iNR
17440 -62~-2 Vanadium_! HE INR !
1 7440-e6-6 1Zinc____ ! I INR |
e iCyanide__! . INR !
Color Before: Clarity Betfcore: Texture:
Color After: Clarity After: Artifacts:
Comments:
000011
FORM I - IN 7/87
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- . ‘ KeystonéﬂT2334-8-5'

U - S - EPA - CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET | mom——— et et
T : MHPS2S !
=+  Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-0005 | !
' Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHPS20
Matrix (soil/water): WATER Lab Sample ID: 830774009
Level (low/med): LOW Date Received: 07/21/89
% Solids: Q
Concentration Units (ug/L or mg/kg dry weight): UG/L
- 1 CAS No. ! Analyte (Concentration ICI @ N
17423-90-5 ‘Aluminum_' v ‘{NR !
17440 -36-0 Antimony_! . ‘{NR !
B 1 7440-28-2 lArsenic__! ' 'NR |
. {7440-39-3 iBarium___: N INR
i 17440-41-7 [(Berylliumi HE 'NR !
17440-43-3 |Cadmium__! bl 'NR !
1 7440-70-2 Calcium__! HE . TNR
17440-47 -2 Chromium_: I INR
! 7440-48-4 !Cobalt___! Vo INR !
1 7440-50-8 Copper___! LI INR |
!7439-83-6 !lvon_____ ) y o INR !
1 743%-32-1 !Lead_____ ! e INR !
1 7433-35-4 Magnesiumi I INR
{74239-96-5 IManganesei I INR
17433-37-& Mercury__! Q.20 Ul icV
174239-02-0 iNickel __! P INR !
1 7440-039-7 Potassiumi I ITNR
17782-43-Z% Selenium_! Vo iNR |
! 7440-22-4 ISilver___! Vo INR !
17440-23-5 !Sodium___! P INR !
1 7440~-28-0 1Thallium_! L TNR
1 74340-62-2 Vanadium_! . INR
17440-6€-6 1Zinc_____ : P INR !
R, iCyanide__! P 'NR !
Colar BRefore: Clarity Betore: Texture:
Caulor After: Clarity After: Artifacts:
Commente:
(00012
reepyie gapger _ eechipg anddenvivionnmoent
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| Keystone 12334-8-5 /
— 3\
:"-.‘)
."
— U.S. EPA - CLP
| 1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET e L bt
! MHPS26 !
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-0003 | !
Lab Codes KEYTX Case No.: 1233 SAS No.: SDG No.: MHPS20
- Matrix (soil/water): WATER Lab Sample ID: 830774010
— Level (low/med): LOwW Date Received: 07/21/893
© Solids: 0
- Concentration Units (ug/L =r mg/kg dry weight): UG/L
1 CAS No. ' Analyte iConcentraticn iC! Q@ I o B
17429-90-5 !Aluminum_! P INR !
i, 17440-36-0 'Antimany_! S INR |
— 17440-38~-2 lArsenic__! P INR
B 17440-39-3 !Barium___! I INR !
e - 17440-41-7 Berylliumi Vo - INR
SOR 17440-43-3 |Cadmium__ ! HE INR !
= 17440-70-2 !Calcium__! ' INR !
s 17440 -47 -3 (Chromium_} P INR |
- 17440-48-4 (Cobalt___! Vo INR |
17440-30-8 |Copper___! I INR
17433-83-6 !lreon_____ ! P 'NR !
17439-92-1 !lead_____ ! P INR !
174329-35~-4 [Magnesiumi . tNR !
{7439-36~-5 Managanese! I INR
1 7433-37-& IMercury__! ‘Ul Y
17433-02-0 INickel __: o INR
— 17440 -03-7 [Potassiumi I INR !
- 17782-43-2 |Selenium_| I INR |
17440-22-4 1Gilver___! I INR
o 1 7430-23-5 1Sodium___ ! I INR
- 17430-23-0 Thallium_! I 'NR !
o 17440-62-2 (Vanadium_! Vo iNR
- 1 7440-6E-6 1Zinc_____ ! b INR !
. R ‘Cyanide__! HE INR
= ' ' ! 't ! !
ﬁf; Coalar Before: Clarity Before: Texture:
= Czlar After: Clarity After: Artifacts:
Comments:
[~
—

FORM I - IN
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Keystone 12334-8-%

- U.S. EPA - CLP
. bt EPA SAMPLE NO.
- INORGANIC ANALYSIS DATA SHEET R e —————
~ i MHPS27
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 6&8-W8-0003 |
Lab Code: KEYTX Case No.: 12324 SAS No.: SDG No.: MHPS520
Matrix (soil/water): WATER Lab Sample ID: 830773011
-t Level (low/med): LOW Date Received: 07/21/8%9
% Swmlidss 0
fl Concentration Units <ug/L or mg/ka dry weightld: UG/L
{CAS N, ! Analyte !Concentraticon (C1 QO M
1 13 1] L] 1] : :
17423-30-5 !Aluminum_! o 'NR !
17440-36-0 (Antimony_| . INR !
17440-38-2 lArsenic__! I INR |
174340-39-23 (BRarium___! P 'NR |
17435 -41-7 1Bervylliumi I INR !
17440-43-3 (Cadmium__! Vo {NR
{1 7440-70-2 1Calcium__1 I ‘NR
1 7440-47-3 Chromium_! P INR
1 7440-48-4 (Cabalt___! N INR
17440-50~-8 i(Copper___! P INR
17433-83~6 Iron_____ ' N INR |
17433-32-1 ilead_____ ' I INR !
1 7439-395-¢4¢ 1Magnesiumi v INR
1 7439-96~-5 Manganese! I INR
1 7432-37-5 Mercury__: g8.350 1 | AV
17432 -02-0 INickel___ 1 HE INR
17440-03-7 1 Patassiumi P iNR !
1 7782-43~-Z Selenium_! . INR
o 17340 -22-4 1Zilver__ I INR
s 17440-23-5 Sadium___ ! o NR |
7440-28-0 {Thallium_! P iNR
17440-62-2 Vanadium_}: HE ‘NR !
{7430-€6-6 Zinc_____ ] I INR
: Y 'Cyanide__! I 'NR |
Calor Before: Clarity Before: Taxture:

Caluor After: Clarity After: Artifacts:

Comments:

cepbegy, f&mhf‘nvismwgmo O O 1 4
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Keystom?YZBQ-s- g
o ,\\
— U.S. EPA - CLP
) 1 EPA SAMPLE NO.
. INORGANIC ANALYS1S DATA SHEET R L el |
- ! MHPS528
.;éqm Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-0005 |
_ Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHPS520
Matrix (seoil/water): WATER Lab Sample ID: 890774012
— Level (low/med): LOW Date Received: 07/21/89
Z- Solids: 0
hi Concentration Units t(ug/L or mg/kg dry weight): UG/L
i CAS N, i Analyte (Cancentration iC! @ HE
17423 -30-5 Aluminum_! 1 INR !
17440-36-0 |Antimony_! o INR !
17440-38-2 |Arsenic__! HE INR |
17440-39-3 !Barium___' b INR !
17440-41-7 1Beryllium! HE 'NR |
17440-43 -9 |Cadmium__! T {NR |
{7440-70-2 iCalcium__! HE INR |
17440-47-32 Chromium_! N INR |
17440-48-4 (Cobalt___! HE INR |
17440-50-8 |Copper___! Vo {NR |
17433-89-6 !lron_____! b INR !
17439-32-1 ilead_____ : ' INR |
17433 ~-95-4 IMagnesium! HEH ‘NR
i{7439-36-5 !Manganese! . !NR !
- 17439-37-6 !Mercury__'! 0.20 Ul icv
17433-02-0 INickel___° Vo INR
- 1 7440-03-7 Potassiumi I INR !
17782-43~-2 iSelenium_! o INR
17440-22-4 1Silver___! P INR
17440-23-5 !Sodium___ ! b INR |
ol 17440-28-0 Thallium_) L INR !
o 17440-62~-2 Vanadium_! HE INR |
1 7440-66-6 Zinc_____ ! o INR |
— e 'Cyanide__! HEH {NR
= Color Before: Clarity Before: Textures:
Calor After: Clarity After: Artifacts:
Comments:
660015
FORM I - IN 7/87
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U - S - EPA - CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET e —————
o ! MHPS239
e Lab Name:  KEYSTONE ENVIRONMENTAL Contract: - 68-W8-0005 |
oy
Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHPS20
Matrix (soil/waters: WATER Lab Sample ID: 830774013
- Level (low/med): LOwW Date Received: 07/21/89
% Swalids: Q
Concentraticon Units (ug/L =r mg/kg dry weight): UG/L
v {CAS N, ! Analyte Concentraticn IC!I Q Mo
Seal 17429-30-5 !Aluminum_! v INR !
17440 -36-0 lAntimony_: P iNR
17440-38-2 !Arsenic__! I INR !
17440~-39-3 |Barium___. L ‘{NR |
17440-41-7 Berylliumi I 'NR |
174340-43-3 |Cadmium__'! b INR !
17440-70-2 Calcium__! I INR !
T 17430-47-2 |Chromium_! P INR !
o 1 7440-48-4 Cobalt___! P INR !
- 17440-50-8 Copper___! P INR !
17433-839-6 lran_____ ! I INR |
17439-32-1 ilead_____ ! b 'NR !
1 7433-935~-4 Magnesaiumi P INR
- {7439-36-5 [Manganesei . INR |
’ 17439-37-6 Mercury__. 0,20 W icv
=~ 17439-02-0 !Nickel___! P 'NR !
173440 -02-7 1Potassiumi N {NR !
17782-43-2 !Selenium_)1 HE INR !
17430-22-4 iSilver___! b 'NR !
17440-23-5 !Sodium___! b !NR |
17440 -28-0 (Thallium_! I 'NR |
173440-62-2 Vanadium_ ! HEH iNR
17440 -66-6 Zinc_____! b 'NR !
e iCyanide__! o INR |
Color Before: Clarity Before: Texture:
Colar After: Clarity After: Artifacts:
Comments:
n
000016
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Keystoné&'izm-s- 5
Uu.s. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET e et ————]
: MHP530
Lab Name: KEYSTONE ENVIRONMENTAL Contractsr 68-W8-000S5 |
. Lab Code: KEYTX Case No.: 12334 SAS No.: SDG Mo.: MHPS20
_—
e Matrix (soil/water): WATER Lab Sample ID: 8390774014
Level (low/med): LOW Date Received: 07/21/89
. %-Suwlids: Q
—y;i~ Concentration Units (uag/L or ma/kg dry weighti: UG/L
iCAS No. | “Analyte !Concentration iCI QG PMo
17429-30-5 (Aluminum_| 1y INR !
17440-36-0 1Antimony_ ! v ‘NR
17440~-38-2 |Arsenic__1 i INR |
174340-39-3 ‘Barium___! I INR |
17440-41-7 Beryllium! O INR
1743440~-43-3 (Cadmium__ 1 I INR |
1 7440-70-2 (Calcium__! I INR !
17440-47 -3 Chromium_1 L {NR |
17430-48-4 Cobalt___| $o 'NR
17440-50-8 |Caopper___| P INR |
174393-839-6 iIron___ __ ! . INR |
17439~-32~1 lLead_____ ' . 'NR |
17433-95-4 Magnesium! L INR
17439-965-5" iManganecse! o ‘NR S
17439-97-6 Mercury__! S 0.z0 Ul oV o
17439-02-0 !Nickel___! bl INR !
. 17440 -0'3-7 | Potassium! L INR
- 17782-43-2 !Selenium_! v INR !
17440-22-4 {Silver___! bl INR !
L 17440~-22-5 !Sodium___! I iNR
— 1744023~ o iThallium_: I INR
o 17440-g2-2 Vanadium_! I INR |
o 17440-66-6 1Zinc_____ ! o INR !
o R, ‘Cyanide__! HE INR
— ' ! ' Vot ' !
™ Caleor Befaore: _ Clarity Befaore: Texture:
= Calar After: Clarity After: Artifacts:
Comments:
Tt J—

FORM I - IN 0009/%77
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Keystone DC# 12334-8-3

U.s. EPA - CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET | memrer e
! MHPS32
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-0003 |
Lab Codes KEYTX Case No.: 12334 SAS No.: SDG Noa.: MHPS520
Matrix (soil/water): WATER Lab Sample ID: 83907740135
Level (low/med2: LOW Date Received: 07/21/8%
% Solids: 0
Concentraticn Units (ug/L or mg/kaq dry weight): UG/L
1CAS Mo, ! Analyte |Concentration ICI @ Mo
17423-30~-5 1Aluminum_! $ INR
17440-26-0 Antimony_! I INR !
17440-28-2 lArsenic__! I 'NR |
17440-39-3 Barium___! 4 INR |
17440-41-7 [Berylliumi I 'NR
17440-43-3 Cadmium__! HE iNR !
17440-70-2 iCalcium__! I INR |
17440-47-3 Chromium_ ! I 'NR !
17440~-48~-4 Cobalt___! P INR |
17440-50-8 (Copper___! i INR
17439-89-6 i lron____ ] b INR !
17439-32-1 llead_____ : HEH INR !
17433-35-¢4 Magnesiumi - INR
17439-96-5 Manganese: I INR ¢
17439-97~-5 Mercury__:| 0,20 W AV
174339-02-0 INickel___| I INR !
17440 -03-7 (Potassiumi - tNR
17782-49-2 )Selenium_ Pl 'NR !
17440-22-¢4 Silver___! Vo INR
17440-23-5 Scdium___ 1 i INR !
1 7440-28-0 {Thallium_! Vo INR
17430 -62-2 Vanadium_ I INR !
1 7440-66-6 1Zinc_____ ! . 'NR 1
Y e iCyanide__ | I INR
Calor Befare: Clarity Before: Texture:
Colar After: Clarity After: Artifacts:

Comments:

FORM I - IN
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Keystone OC# 12334-8-5

U.s. EPA ~ CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET | mememeea —————-
i MHPS3

Lab Name: KEYSTONE ENVIRONMENTAL Cantracts: 68-W8-0005 !

Lab Code: KEYTX Case Na.: 12334 SAS No.: SDG No.: MHPZS20
Matrix (soil/water): WATER Lab Sample ID: 830774016
Level (low/med: LOW Date Received: 07/21/89
% Siolids: 0

Concentraticon Units (ug/L or mg/kg dry weightlr: UG/L
'CAS Na. ! Analyte iConcentraticn Q) 0O N
17423-30-5 !Aluminum_! P 'NR |
17440-36-0 Antimany_1 I {NR |
17440-38~-2 lArsenic__! T INR |
17440-39-2 !Barium___! ' INR
17440-41-7 (Berylliumi P INR
17440-43 -3 Cadmium__! o INR
17440-70-2 iCalcium__\ P INR !
17430-47 -3 (Chromium_}! P iNR
17440-48-4 iCobalt___! e INR !
17440-50-8 |Copper___! N iNR
17433-83-6 Ilvon_____ ] I INR
17435-92-1 !Lead_____ : N INR |
17433-395-4 Magnesiumi HE INR !
17439-36-5 !Manganese; HEH INR !
17433-37-€ IMercury__! 0.0 Ul oLV A
1 7439-02~-0 INickel __ | HE INR !
V7340-09-7 [(Potassium! Vo INR
17782 -43-2 Selenium_|! L. INR
1 7440-22-4 !Silver___| Vo INR !
17440-23-5 Sodium___! HI INR |
17440-28-0 {Thallium_! . iNR
1 7440-62-2 1Vanadium_| I INR
1 7440-66-6 i1Zinc_____ ] I INR
e 1Cyanide__ ! L INR

Calor Before: Clarity Before: Texture:

Caxlaor After:

Comments:

Clarity After:

Artitacts:

FORM 1

- IN

n00019
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Keystone OC# 12334-8-%

o U.S. EPA - CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET mmmoeeme m————- |
{ MHPS34
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-0005 !
Lab Code:  KEYTX Case No.: 12334  SAS No.: SDG No.: MHPS20

Matrix (soil/water): WATER Lab Sample ID: 830774017

Level (low/med): LOW Date Received: 07/21/89

% Salids: 0

Concentraticn Units (ug/L =r ma/kag dry weight): UG/L

{CAS Nn. ' Analyte 1Cancentration ICI Q4 PM

17423-30-3 (Aluminum_! o INR |

17440-36-9 Antimany_! P INR |

17940-38-2 lArsenic__! i ‘NR

17440-33-3 Barium___" I INR !

17440~-41-7 (Beryllium! . ‘NR

- -+ 17440-43-3 |Cadmium__ ! Vo TNR
A 17440-70-2 !Calcium__! . INR !
R 17440-47-3 |Chromium_} . 'NR
1 7440-48-4 Cobalt___! P "INR !

17440-30-8 Copper___| Vo INR !

17439-89-6 1Iron___ __ ' I tNR |

1 7433-32-1 llead_____ ' I INR |

1 743'3-35-4 Magnesium! P INR |

17433-36-5 Manganese| HE INR

1 7433-37-6 IMercury__ | Q.20 Ul iCV

1 7439-02-0 INickel ___! Vo INR

17440 -03-7 | Patassiumi I INR

17782~-43-2 !Selenium_! o INR |

1 7440-22-4 (Silver___! I INR

17440 -22-5 |Sadium___ ! HE 'NR |

1 7440-28-0 Thallium_! I INR |

17440-62-2 |Vanadium_! P INR |

17440-66-6 1Zinc___ __ ' I INR |

__________ iCyanide__)1 I iNR

;3fff Calor Betore:s Clarity Before: Textures:

Color After: Clarity After: Artifacts:

Comments:

500020
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RS -
U.s. EPA - CLP
v 1 EPA SAMPLE NO.
» INORGANIC ANALYSIS DATA SHEET HE S bbb ————— I
- : MHP33S :
siigs. a0 Name: KEYSTONE ENVIRONMENTAL Contract: &8-W8-0003 | '
Lab Code: KEYTX Case No.: 1233 SAS No.: SD6 No.: MHPSZO0
Matrix (soil/water): WATER Lab Sample ID: 830774018
- Level (low/med): LOW Date Received: 07/21/89
“-Solids: Q
_— Concentration Units (ug/L or mg/ka dry weight): UG/L
: | ' o ' :
'CAS Niz. ! Analyte iCancentraticn IC! Q PM o
17429-30-5 !Aluminum_! P INR !
17440-36~-0 JAntimony_ ! o 'NR
17440~-328-2 lArsenic__! R INR |
17440-39-2 Barium___ ! Vo INR
1 7440-41~-7 !Beryllium! P INR |
17340~-43 -3 Cadmium__ ! P INR |
1 73440-70-2 1Calcium__ ! Vo iNR
17440 -47~-3 (Chromium_ | I 'NR
17440 -48-4 Cobalt___! . INR |
17440-50-8 Copper___! I INR
17433-89-6 Ilvon_____ ' Vo INR
17439-32-~1 llead_____ ! Vo INR
17439-35-4 1Magnesiumi P INR !
17429 -36-3 Manganesei . INR &
1 7433-~37-6 Mercury__! Ul GV
17439 -02-0 INickel ___! 1o 'NR
17440-03-7 Patassium! N INR |
17782 -43-2 1Selenium_! L tNR
17440-22-4 1Silver___ | Vo INR
1 7440-22-5 (Sodium___ ! o INR |
1 7440-28-0 (Thallium_! Vo INR |
1 73440-62-2 1Vanadium_! I INR |
S 17440-66-6 1Zinc_____ : S INR |
. Y iCyanide__! Vo INR !
“  Colar Before: Clarity Before: Texture:
- Color After: Clarity After: Artifacts:
Comments:
n00021
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Lab Name:
Lab Code:

Matrix (soil/water):

Level

KEYTX

(low/med):

% Snolids:

Case No.:

u.S.

Keystone pC# 12334-8-5

EPA - CL

1

P

INORGANIC ANALYSIS DATA SHEET

KEYSTONE ENVIRONMENTAL

123

WATER

LOwW

Q

Contra

34

cts

68-W8-000S5

SAS No.:

Lab Sampl

Date Rece

EPA SAMPLE NO.

! MHPS37

SDG No.:

e ID:

ived:

MHPSZ0

830774019

07/21/89

Concentraticon Units (ug/L or mg/kag dry weight): UG/L
iCAS No, ! Analyte iConcentraticn 1CY Q TM
17423-30-3 1Aluminum_1 P INR
173440 -36-0 1Antimony_! I INR !
17440-38-2 lArsenic__! I INR 1
17440-329-3 Rarium___1 P iNR !
17440-41 -7 Rerylliumi I INR @
1 7440~43-3 (Cadmium__! N INR |
17440-70-2 Calcium__! i INR !
17440-47 -3 IChromium_. N TNR
17440-48-4 (Cabaltb___1 (I INR
17440 -50-8 Copper___1 HE INR
1 7439-89-6 | lron_____ : HEH INR !
17439 -32-1 Jlead_____ : Vo INR |
17433-35-4 {Magnesium: HEH INR |
17435 -3€~-5 |Manganesei HEH INR |
17433-37-6 iMercury__! 0.20 Ul HE DAV
174239 -02-0 Nickel __ ! . INR |
1 7440-09-7 Potassiumi v INR |
17782-43-2 (Selenium_! I ‘{NR |
V7440 -22-4 18ilver___ ! N INR
1 7440-23-5 !Sodium___! b INR !
1 7440-28-0 (Thallium_! I INR
17440 -62 -2 (Vanadium_! Vo ‘NR
7440 -66-6 1Zinc_____ 1 I INR |
L iCyanide__ | HE 'NR !
Color Before: Clarity Befare: Texture:
Czler After: Clarity After: Artifacte:
Comments:
n0GC0R2
fosrinse FORM I - IN ol dicivinmee 17 /87

i



Keystone OC# 12334-8-%

vt
_ U.s. EPA - CLP
1 EPA SAMPLE NO.
s INORGANIC ANALYSIS DATA SHEET oo me——————
A ' MHPS3
h:iwé Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-00035 |
__Q Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHPS20
*fﬁi Matrix (solil/water): WATER Lab Sample ID: 890774020
;f Level (low/med): LOW Date Received: 07/21/89
—
- % Solids: 0
— Concentraticon Units (ug/L or ma/ka dry weightd: UG/L

iCAS Nuo. ! Analyte Concentraticon IC1 Q PM o
1 7429-30-3 Aluminum_! HE INR !
17440-36-0 lAntimaony_! HE INR
1 7440-38-2 lArsenic__: (I INR
1 7440-39-3 Barium___! P INR |
1 7440-41-7 (Berylliumi I INR
17440-43-9 Cadmium__1 Vo INR !
1 74340-70-2 1Calcium__1 . ‘NR
A 7440-47-8 (Chromium_. N INR
17440-48-4 Caobalt___° P INR
1 7440-30-8 (Copper___! N iNR
1 7439-83-6 Iven__ __ _ H HE INR
17433~92-1 ilead____ _ ' N iNR
1 7439-35-4 {Magnesiumi HE INR
17439-36-3 Manganese! . iNR
174339-37-6 Mercury__! Ul H AV
17439-02-0 INickel___ | b INR
17440-03-7 Patassiumi I ‘NR
17782-43-2 (Selenium_! Vo INR
1 7440-22-4 15ilver___1 Vo INR |
17440-22-5 Sodium___ ! I INR
1 7440-28-0 (Thallium_! b INR
L 1 7440-62-2 Vanadium_| . INR |
R 1 7440-66-6 1Zinc_____ ' o INR |
T e iCyanide__ | HE 'NR |
v ' : ! I N
- Coloy Before: Clarity Before: Texture:
- Cxlor After: Clarity After: Artifacts:
Comments:

- n00023
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Keystone DU# 12334-8-5

Uu.s. EPA - CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET R e et
: MHPS33
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-WB8-000T5 |
tab Cuode: KEYTX Case No.: 1233¢ SAS No.: SDG No.: MHPS20
Matrix (soil/wateriy: WATER Lab Sample ID: 830774021
Level (low/med): LOW Date Received: 07/21/89
% Solids: Q
Concentration Units (ug/L or ma/kg dry weight): UG/L
1CAS No. ! Analyte iConcentration C) 0 Mo
17423-30-5 !Aluminum_! L INR !
17440~-36-0 1Antimany_! . INR
17440-38-2 lArsenic__° I ‘NR
17440—a9-- iBarium___ Vo INR
{7440- 1 -7 ‘Beryllium! HEH INR
17440 -43 ‘Cadmium__! I 'NR
17440 - 70--~ iCalcium__" I ‘NR
17440-47-3 (Chromium_! Vo INR |
17440 -48-4 Cobalt___! Vo 'NR |
174340-20-8 Copper___! L ‘NR
17439-83-6 Iron_____ ! Vo INR |
17439-32-1 Jlead_____ ! LI INR !
17433-35-4 IMagnesiumi L i{NR
174339 ~36-5 Manganese| LI NR !
17439-37-€ Mercury__! Q.20 Ul DLV
17439-02-0 iNickel _ _! I 'NR
17440 -03-7 Pxtassiumi HE INR
'778“-49—2 iSelenium_! I INR !
7440 -22-4 1Silver___ | Vo INR |
73440-23-5 Scdium___ ! i INR !
57440-28-0 iThallium_|i P INR
17440 -2 -2 Vanadium _2 T iNR
1 7440-66-6 12Zinc___ _ _ ' (I INR |
iCyanide__ ! HE INR
Calaor EBefore: Clarity Befaore: Texture:
Color After: Clarity After: Artifacts
Comments:
nN00024
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Keystone OC# 12334-8-5

Uu.s. EPA - CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET | ememceccccvarn—
— ! MHPS40
=..7 Lab Name: KEYSTONE ENVIRONMENTAL Contract:. 68-W8-0005 |
s -
Lab Code: KEYTX Case No.: 12234 SAS No.: SDG No.: MHPS20
- Matrix (soil/water): WATER Lab Sample ID: 830774022
Level (low/med): LOW Date Received: 07/21/89
B % Swlids: a
— Concentraticn Units <ug/L or mg/kg dry weightd: UG/L
1CAS N, ! Apalyte iConcentraticn ICI O M
Banad 17423-30-5 !Aluminum_! P INR !
17440-326-0 1Antimaony_! P INR
o 1 7430-38-2 lArsenic__! HE 'NR !
?ﬂi 17440~39-3 Barium___1 HEH INR |
17440-41~-7 Berylliumi HEH PNR
17440 -43-3 (Cadmium__! HE INR |
' 7440-70-2 iCalcium__! HE ‘NR
17440-47-3 1Chromium_! I INR
17440-48-4 Cobalt___! HE INR !
174340-30-8 Copper___! I ‘NR
17433-83-6 Iron_____ : N INR
174353-32-1 llead_____ ' I INR |
¥ 1 7433-95-4 Magnesium! . INR !
— 17439-36-5 Manganese! I INR
174393-97-6 iMercury__| Q.20 U iCV
17433 ~02-0 iNickel_ __ | P INR !
{7430-03-7 Patassiumi P ‘NR
S 17782-43-2 [Selenium_| - INR @
17440-22-4 |Silver___! Vo INR
17440-22-5F |Scdium___ ! Vo INR
. 17440-28-0 (Thallium_! I INR
- 17440-62-2 Vanadium_! I INR |
17440-66-6 1Zinc_____ : o INR
R iCyanide__ | HE INR |
N Color Before: Clarity Before: Texture:
b Color After: Clarity After: Artifacts:
Comments:
\—
- n00029
FORM I - IN 7/87



REGION VIII SUMMARY OF DATA QUALITY ASSURANCE REVIEV
*k*guideline references are from Contract #787%%%

Case No.: SAS 4725H TDD No.: F08-8909-08

Site: Richardson Flats

Contractor Laboratory: Silver Valley Labs

Data Reviewer : Annette Sackman Date of Review: 9-15-89
Sample Matrix: 14 Low Soils

Analysis: Metals plus Mercury

Sample Nos.: 4725H01, 4725H02, 4725H03, 472SHO4, 4725H05, 4725HO06,

4725H07, 4725H08, 4725H09, 4725H10, 4725H11, 4725H12,
4725H13, 4725H14

( ) Data are acceptable for use.

(X) Data are acceptable for use with qualifications noted.
( ) Data are preliminary - pending verification.

( ) Data are unacceptable.

Action required by DPO?

No X Yes The following items require action:

Action required by project officer?

No X Yes



The following-are our findings:

~ All calibration and blank contract compliances were met except that
for the last half of the thallium analysis the ICV, ICB, CCV and CCB was
not recorded on forms IIA and III.

The CRDL standards were run only at the beginning of the furnace AA
analysis and not at the end. No qualifications have been prescribed for
this discrepancy so no flags are assigned.

Spike recoveries were low for antimony (52.9X) and thallium (48.7%)
and indicate positive values for these elements are biased low and
flagged "J", estimated. Undetected values indicate antimony and
thallium may or may not be present due to elevated detection limits;
therefore, these values are flagged "UJ", estimated. Selenium spike
recoveries vere very low (-33.1%) and indicate these values are severely
biased low. Positive values confirm the presence of the element but are
flagged "J" and estimated low. Undetected values do not indicate the
nonexistence of the element and are unusable and flagged "R", rejected.

For the MSA analysis for thallium, no raw data was presented for
duplicate injections. One of the correlation coefficients was below
0.995 for samples 4725H02, 4725H06, 4725H09 and 4725H11; therefore,
thallium values for these samples are flagged "J", estimated. For
sample 4725H03, both correlation coefficients were below 0.995;
therefore, the thallium value for this sample is unusable and flagged
"R", rejected.

For the MSA analysis for selenium, both correlation coefficients
vere below 0.995 for samples 4725H01, 4725H04, 4725H05 and 4725H08;
therefore, values for these samples are unusable and flagged "R",
rejected.

The percent difference was high for the serial dilution for cadmium
(14.5%); therefore these values are flagged "J", estimated.

Lead was analyzed by ICAP due to high sample concentrations,
therefore the CRDL of 5ug/l was not met but is waived under these
unusual conditions.

re er coedofm nrchdnvisdrnnannt
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Inorganic Data Completeness Checklist

Inorganic analysis data (Form I)

Initial calibration and continuing calibration verification (Form
IIA)

CRDL standafd for AA and ICP (Form IIB)

Blanks (Form III)

ICP interference Check sample (Form IV)

Spike sample recovery (Form VA)

Post digestion spike sample recovery (Form VB)
Duplicates (Form VI)

Laboratory control sample (Form VII)

Standard addition results (Form VIII)

ICP serial dilutions (Form IX)

Holding times (Form X)

Instrument detection limits-quarterly (Form XI)
ICP interelement correction factors-quarterly (Form II)
ICP linear ranges-quarterly (Form XIII)

Raw data for interference checks

Raw data for calibration standards

Raw data for blanks

Raw data for CRI and/or CRA

Rawv data for samples

Raw data for duplicates

Rawv data for spikes

Traffic reports



Contract Compliance

I. Initial and Continuing Calibration Verification (ICV and CCV)
(guidelines pg. E-4, Form IIA)

1.

B 2.

5.

Vas instrument calibrated daily and each time it was set up?
yes X no

Were instruments calibrated using 1 blank and several standards?
yes X no

Vere calibration verifications within 90-110%7
yes X no

Were continuing calibrations run at 10X frequency?
yes X no

Were the raw data correctly transcribed onto Form IIA?
yes no X

Comments: For thallium, one-half of the CCV¥’'s were not recorded on
Forms ITA. All other requirements were met.

II. CRDL Standards for ICP (CRI) and/or AA (CRA) (guidelines pg. E-6,
Form IIB)

1.

4,

5.

For ICP analysis, were standards (CRI) @ 2x the CRDL or the IDL
(vhichever was greater) analyzed at the beginning and the end of
each sample run, or at a minimum of twice/8 hour shift,
wvhichever was more frequent?

yes X no

For furnace AA analysis, were standards (CRA) analyzed at the
beginning and the end of each sample run, or at a minimum of
twice/8 hour shift, whichever was more frequent?

yes no X

Vere the CRI and/or CRA standards analyzed after the ICV?
yes X no

Were these data reported on Form IIB?
yes X no

Vere the raw data correctly transcribed onto Form IIB?
yes X no

Comments: No CRA was run at the end of the furnace AA analyses.

i pmeaT cwnllogs wnd vy
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III. Blanks (guidelines pg. E-6, Form III)

1.

5.

Comments:
Form III.

Iv. ICP

1‘

2.

Comments:

Vas the initial calibration blank (ICB) analyzed immediately
after the initial calibration verification (ICV)?
yes X no

Vas a continuing calibration blank (CCB) analyzed immediately
after each continuing calibration verification (CCV)?
yes X no

WVas a preparation blank (PB) analyzed at a frequency of at
least 1 in 20 samples?
yes X no NA

How many elements vere detected above the CRDLs? 0 (if O, go
to question 5)

4a. How many elements were detected in the blanks at greater
than one-half the amount detected in any sample?

Vere rav data correctly transcribed onto Form III?
yes no X

Only one-half of the blanks for thallium vere recorded on
All other requirements were met.

Interference Checks (ICS) (guidelines pg. E-7, Form IV)

Was the ICS analyzed twice per 8 hour shift?
: yes X no

Were the ICSs analyzed before and after samples?
yes X no

Vas any massive interference detected?
yes no X

Were the ICSs within +20% mean value?
yes X no

Vere raw data correctly transcribed onto Form IV?
yes X no

All requirements met.



V. Spike Sample Analysis (S) (guideline pg. E-8, Form V)

l. Vere spikes analyzed at a frequency of 1 in 20 samples?
yes X no

2. Vere spike recoveries correctly calculated?
yes X no

(SSR - SR)
X recovery = SA X 100

SSR = Spiked Sample Result
SR = Sample Result
SA Spike Added

3. Vere spike recoveries within the range of 75-125%7
yes no X

Ja. For recoveries outside this range, were associated data
flagged "N" by the laboratory on Forms I and V?
yes X no NA

(an exception if granted vhere the sample concentration is >4X
the spike concentration)

4. Vere raw data correctly transcribed onto Form V?
yes X no

* Refer to page E-9 (SOW 787) for information regarding the amount of
spike to be added for each analyte and for other information about the
Spike Sample Analysis.

Comments: For antimony and thallium, recoveries were 52.9% and 48.7%,
respectively; therefore, positive values are flagged "J", estimated and
undetected values are flagged "UJ". For selenium, recoveries were
-33.1%, therefore, positive values are flagged "J", estimated and
confirm the presence of selenium in the sample and undetected values are
unusable and flagged "R", rejected.

VI. Duplicates (D) (guidelines pg. E-11, Form VI)

1. Vere duplicates analyzed at a frequency of 1 in 20 samples?
yes X no

2. Were RPDs correctly calculated?

yes X no
RPFD = S -D ¥ 100
(S + D)/2
S = Sample
D = Duplicate

rm%mr mﬂt?»vmdi VRS TRWI
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Ja. For sample concentrations >5x the CRDL, were RPDs :+20X7 (limits

3b.

- 3e.

4.

of +35% apply for soil/sediment/tailings samples)
yes X no NA

For sample concentrations >5x the CRDL, did duplicate analysis
results fall outside the control windov of + the CRDL?
yes no X NA

WVhere the RPDs exceeded the control limits, were the data
flagged ‘*’ on Forms I and VI by the laboratory?

yes no NA X

Vere rawv data correctly transcribed onto Form VI?
yes X no

* Other Considerations:
- Field blanks cannot be used for duplicate analyses
- Duplicates must be analyzed for each analytical method

Comments: All requirements met.

VII. Laboratory Control Sample (LCS) Analysis (guideline pg. E-12, Form
VIiI)

1.

Comments:

Was an LCS analyzed for every sample delivery group or batch
of samples, whichever was more frequent?

yes X no

Were recoveries within the 80-120% limit?
yes X no

-if the recoveries were outside this range the analysis must
be terminated, the problem corrected and the previous samples
associated with that LCS redigested and reanalyzed.

Vere the raw data correctly transcribed onto Form VII?
yes X no

All requirements met.



VIII. Furnace Atomic Absorption (AA) QC Analysis (guidelines pg, E-14,
Porm VIII)

1.

Does the raw data package contain absorbance values for two
injections per sample, the average values and the relative

standard deviation (RSD)?
yes no X

For analyte concentrations > the CRDL, did the RSD for the
duplicate injections agree within 20X? (if yes, go to question

3)
yes no X

RSD = SD X 100
]

SD = Standard Deviation of Duplicate Injections
M = Mean of Duplicate Injections

2a. Vere samples that exceeded the 20% criteria reanalyzed?
yes X no

2b. Did any reanalyzed samples exceed the 20X criteria?
yes X no

2¢. If yes, did the laboratory flag the data of Form I with an
‘M’ ?
‘yes X no

Vas the recovery of the spike > 40%7 (if yes, go to question
4).
yes no X

If no, was the sample diluted and rerun with another spike?
yes X no

Was sample absorbance >50% of spike absorbance?* (if yes, go

to question 5).
yes no X

* Spike absorbance = absorbance of spiked sample - absorbance of sample.

reGKpdRBBEEBE ceolippangldievinimmmatin.
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4a. For spike recoveries betwveen 85 and 115%, were results
reported to the IDL?

yes X no

RPD = (SSR - SR) x 100
SA

SSR = Spike Sample Recovery
SR = Samplie Result
SA = Spike Added

4b. For spike recoveries outside the 85 and 115X range, were

results reported to the IDL and flagged with ‘'V’?

yes X no
3. Vas spike recovery between 85 and 115%? (if no, go to
question 6)
5a. Vere results quantified from calibration curve and
reported to IDL?
yes no X
6. Vas an MSA at 50, 100 and 150X of the sample absorbance
analyzed?
yes X no
6a. Vas each MSA analysis identified in the raw data along
with the slope, intercept and correlation coefficient?
yes X no
6b.

Were these data correctly transcribed onto Form VIII?
yes X no

6c. Were correlation coefficients(r) > 0.9957
yes no X

6d. If no, were MSAs run once more?
yes X no

- If the correlation coefficients were still > 0.995, data on
Form I must be from the run with the best ‘'r’ and the data
on Forms I and VII must be flagged with a ‘+'.

Vere these criteria met?
yes X no



6e., Vere all MSA obtained data marked wvith an ‘'S’ or an S+ on

form I?
yes X no

Comments: There was no raw data for duplicate injections for the
thallium analysis. For the duplicate sample in the selenium analysis,
the duplicate injections and the third injection was greater than 20XD.
No flag was assigned since this was a QA sample. The thallium values
for the following samples had on correlation coefficient <0.995 and are
flagged "J", estimated: 4725H02, 4725H06, 4725H09 and 4725H11. The
thallium and selenium values for the following samples had both
correlation coefficients <0.995 and are flagged "R", rejected: thallium
- 4725H03, selenium - 4725B01, 4725H04, 4725H05 and 4725H08.

IX. ICP Serial Dilution (L) Analysis (guidelines pg. E-12, Form IX)

1. Vas an ICP serial dilution performed on each group of samples
of a similar matrix (i.e., soil, water) and concentration
(i.e., low, high) or for each sample delivery group, whichever
was more frequent?

yes X no

2. For elements with concentrations >10X the CRDL, did any exceed
the serial dilution results by more than 10%? (if no, skip
questions 3 and 4)

yes X no
I -5
X difference = I X 100
I = Initial Sample Result
S = Serial Dilution Result (instrument reading X5)

3. Vhich elements had concentrations that exceeded the 10%
criteria? Cadmium

4. Did the laboratory flag these data with an ‘E’ on Form IX?
yes X no

5. Vere the raw data correctly transcribed onto Form IX?
yes X no

Comments: Cadmium values are flagged "J", estimated due to high %D
(14.5%).

(LI RRRSE gy ol s
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X. Instrument Detection Limits (IDL) (guidelines pg. E-13, Form XI)
1. Vere IDLs reported for each analyzed element?
yes X no

2. Vere IDLs reported for each instrument used?

yes X no
3. Did the IDLs meet the contract requirements? (refer to pg.
E-13, sSow 787)
yes no X
Comments:

Lead was analyzed by ICAP due to high sample concentration.
No action is taken due to these conditions.

XI. Interelement Corrections for ICP (guidelines pg. E-13, Form XII)

1. Vere correction factors reported on Form XII?

yes X no

Comments: All requirements met.

XII. Linear Range Analysis (LRA) (guidelines pg. E-14, Form XII)

l. Vas a linear range verification standard analyzed?

yes X no

2. Vas the results within +5% of the true value?
yes no



Holding Times
Limits: Metals - 6 months; Hg - 30 days; Cn - 28 days.

1. Verified date of sample receipt by laboratory 7-24-89
2. Date of preparation/analyses 8-10-89

3. Vere holding times met? yes X no
Analyte Matrix Date Prep Holding Holding Time
Sampled Date Time Limit/Met

Mercury Low soil 7-18-89 8-10-89 23 days 30 days Yes

Metals Low soil 7-18-89 8-10-89 23 days 6 months Yes
e P i A



Lab Name: SILVER VALLEY LABS., INC.

INORGANIC ANALYSIS DATA SHEET™

U.S.. EPAG~-CL®
1.

Contract: 68-W8-0074

/6-
EPA SAMPLENO:.

| 4I35Ho/ |

Lab Code:

Level (low/med):

Sy

% Solids:

SILVER

Case No.: ____
Matrix (soil/water): &.’EL

Low
AL

SAS No.

: 4 JASH soc He.: LTASH:

Lab Sample ID:

Date Received: QJM 7

Concentration Units (ug/L or mg/kg dry weight): m

“"Color Before:

-olor After:
[

Comments:

| I
| Concentration|C| Q

] I

|CAS No. | Analyte , I, M:

I | | -

|7425-90-5 |Aluminum_|___I3H00. |_| | B
17440-36~0 [Antimony_| 19.5 | _IN I-p|:1"7§§
|7440-38-2 |Arsenic__| g 2L || &)
17440-39-3 |Barium | 310-__I_I E Igl
|7440-41-7 |Beryllium| - 1.7 i1l | £ |
|7440-43-9 {Cadmium__| ’['_-_F.Q l__l____lgi-’f"8
|7440-70-2 |Calcium__| 1500 |_| £
|7440-47-3 |Chromium_| 2.9 | | | £
|7440-48-4 |Cobalt | 1 d 1B | £
|7440-50-8 |Copper___| SN PR I
|7439-89-6 |Iron | O O I =
|7439~92-1 |Lead | 1°1906. |_| 12|
|7439-95-4 |Magnesium| {20 |_| 1P
|7439-96-5 |Manganese| 13 &0. _|_| 17
|7439-97~6 |Mercury__| Lhe _|_| cv|
|7440-02~0 |Nickel | 3.5 || E!
|7440-09-7 |Potassium| 3ll0. 1_1 !
[7782-49-2 [Selenium_| 3.1 |_I+XN | T3 £RS
|7440-22-4 |Silver | 9.0 | | !
|7440-23-5 |Sodium | ~ 3. 1B |
|7440-28-0 |Thallium | FTHERY XN _E,l TAS
|7440-62-2 |Vanadium_| 42,77 11 ]
(7440-66~6 |Zinc | 2100 (| 7|

| Cyanide__| }_{
|

l

P

|
Rotnnl

_\L/Es.saw

Clarity Before:

Clarity After:

Artifacts:

S

FORM I - IN

7/87



Lab Name: SILVER VALLEY LABS., INC. _

Lab Code:

Matrix (soil/water): ST

LOW

Level (low/med):

SILVER

Case No.:

U:Ss- EPA;=-CX2T

1
INORGANIC ANALYSIS DATA SHEETC

contract: 68-w8-0074

Ta

EPA.SAMPILE"NRO..-
i 4735#09..;' -

13.0

SAS No.: L#]%H SDG No.: ﬂaﬁﬁ_

Lab Sample; ID:

Date Received: () ZZQ "/Zﬁ e

% Solids: v -
Concentration Units (ug/L or mg/kg dry weight): /.Y_\.é./ KGL
[ [ | N i -
|CAS No. | Analyte lcancentrat:r.on=C} qQ : M}
I | { -
|7429-90-5 |Aluminum | a3l I} l;l -
|7440-36-0 |Antimony_| 204 I_IN £ 1TAD
|7440-38-2 |Arsenic__| 590, |} !%l
|7440-39-3 |Barium___| 197 £ - -
[7440-41-7 |Beryllium| .3b 8l (L1
]7440-43-9 |Cadmium__| g4 _|_1 | £ 1 TAR
| 7440-70-2 |Calcium__| aS5Leo |_| IJJ;_,J
|7440-47-3 |Chromium_| 722 iul 1 L1 ot
|7440-48-4 |Cobalt | ya.s || | 2|
|7440-50-8 |[Copper_ | 253 1_| [P
|7439-89~-6 |Iron I J8ls00 || | | -
|7439-92-1 |Lead i 19200 | _I L
|7439-95-4 |Magnesiumi Y39 I_| | £.1
|7439-96-5 |Manganese| 1732 | | £_1 -
[7439-97-6 |Mercury | 4.9 i lev !
|7440-02-0 |Nickel | ale || 17_1
|7440-09-7 | Potassium| Y 181 | £ |
|7782-49-2 |Selenium | vpr | ISE N |E1 Daay/pr TR
|7440-22-4 |Silver | Y7, | 'J‘g—:'
|7440-23-5 |Sodium ! /&7 181 t X1
|7440-28-0 |Thallium | 3, IBISN__|E 1T A e
| 7440-62-2 |Vanadium_| /9.0 Il (|
|7440-66-6 |Zinc f /S500 | [t |
| | Cyanide__| }_} :M-I -
! | | - _—
Color Beforem Clarity Before: Texture: @l /1_‘
Color After: \/g ELLOW Clarity After: Artifacts:
Comments: =
Yol
FORM I ~ IN 7/87 =
recycledpanss:
ccadsess il iernvirmmmmen



UiS: EPA' --CLE 74

1 EPA SAMPLE _NO.
INORGANIC ANALYSIS DATA SHEET" | '
| 4TASHOI

Lab Name: SILVER VALLEY LABS., INC. Contract: 68-wW8-0074

Lab Code: SILVER Case No.: _____ SAS No.: 4 735H soc No.:’-fm'-
Matrix (soil/water): §Q.T_L Lab Sample ID:

Level Elcw/med): LJD\A/ | Date Received: '7:391 i

¥ Solids: _'J_'z_.ﬂ

Concentration Units (ug/L or mg/kg dry weight): m/ /G-

I [ |

|| -
|CAS MNo. | Analyte lConcentration;Clx Q : M:
| l | - —_
[7429-90~5 |Aluminun_| 24,50 1 |21
|7440-36-0 |Antimony | /14, _I AN (£ T4
[7440-38-2 |Arsenic__| yaz 11 [ ¥ |
[7440-39-3 |Barium | 130, |I_IE I%I
|7440-41-7 |Beryllium| 8 [ Bl 1!
|7440-43-9 |Cadnium__| Do 1| l%l:l’%a
|7440-70-2 |Calcium__| Alell |1 | £_1
[7440-47-3 |Chromium_| ) 41 l%l
|7440-48-4 |Cokalt | EY- N L1
|7440-50-8 |Copper | ysg |_| | £.|
|7439-89-6 |Iron l /¥ 8000 |_| [ 2|
[7439-92-1 |[Lead | e |_| AL
|7459-95~4 |[Magnesium| ven 1_| (3 ol
[7439-96-5 |Manganese| 30, 1 |21
|7439-97-6 |[Mercury_ | b 1| lav |
[7440-02-0 |Nickel | 28,9 [_1 [£ |
|7440-09-7 |[Pctassium| SO 18! | £ I
[7782-49-2 |Selenium | Ya.7 __|_E N '%I /_,a;%%
|7440~-22-4 |Silver 30.3 {1 It |
[7440-23-5 |Sodium 17> & 121
|7440-28-0 |Thallitm_ ¢ IR IE1TR RRD
|7440-62-2 |Vanadiuz_ ETES - l

| | Cyanice

l l
N Clarity Before: Texture: /@(
W) .

— . —— —— —
——— —— ——

|
|
|
l
|7440-66-6 |Zinc | /G100
l
|

———— e

Color Before:

Clarity After: rtifacts:

Color After:

FORM I - IN 7/37



UsS:- EPA—CLE

1.
INORGANIC: ANALYSIS: DATA SHEET™

Lab Name: SILVER VALLEY LABS., INC.

Lab Code:

SILVER

case No.:

Matrix (soil/water): <SOTUL

(9

EPA SAMPLECNO.

Contract: 68-W8-0074

Lab Sample ID:

| 4135H0 Y -
SAS No.: 4’7351"’ SDG No.: ‘ﬂ&ﬁﬁ(.

Date Received: L”M? -

Level (low/med): L.DW
% Solids: 535 -~
Concentration Units (ug/L or mg/kg dry weight) M&Ké_
[ | | | | || -
| CAS MNo. | Analyte |Concentration|CI Q | Ml
[ | l [ [__|
i |7429-90-5 [Aluminunm_| as0. | 17| s
|7440-36-0 |Antimony_| So0. | _IN |£l TR
|7440-38-2 |Arsenic__ | |1 [ £ |
| 7440-39-3 |Barium | a0 _ 1B lﬁzl -
| 7440-41-7 |Beryllium| /9 B! | L1
| 7440-43-9 |[Cadmium__| /00, _I lj_ﬁ__lj‘aeé
|7440-70-2 |Calcium__| -3 D P s o
| 7440-47-3 |[Chromium | 333 | | _|£]I =
| 7440-48-4 |Cobalt | /D) | VL]
|7440-50~8 |Copper | gvs, 1\ | l
|7439-89~-6 |Iron | Sgbeo. ||| X1 -
|7439-92-1 |Lead | 1300 |_| 1P|
| 7439-95-4 |Magnesium| 33000 |_| I £_|
|7439-96-5 |Manganese| ~a9p.  1_1 [ £ 1 -
|7439-97-6 |Mercuzy_ |__ 45 S | _d eV
|7440~02-0 |Nickel | 272 1_I 1P|
|7440-09-7 |Pctassiun| L2l | | 2| -
[7782-49-2 |Selenium_| ey I_IFN IEITAD £RAD
| 7440-22-4 |Silver | s 1| !f;l
|7440-23-5 |Sodium | Y47 181 [P _I
|7440-28-0 |Thalliua_| 3.2 |1 |EITH -
| 7440-62-2 |Vanadiuz | Yi.S 11 8
|7440-66-6 |Zinc | /5720 | [ _|
| |Cyanicde__| 1 l -
| | { {1 |1
Texture: /V@m/_

Clarity Before: _______

Color BeforeEg(_ QLOP\I
Colcs After: !/E!,L_ow Clarity After: rtifacts:
—

Comments:

FOoRX I - IN 7/37
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Lab Name: SILVER VALLEY (LASS.

Lab Code:

SILVER

Ccase No.:

U.S.- EPA=~—CLE
1- B

INORGANIC ANALYSIS DATA SHEET™

A0

EPA SAMPLE:-NO.

;’ 47ASHoS ;"

INC.
SAS No.

Matrix (soil/water): SQari

Level (low/med):

% Solids:

™~ Color Before:

LOW

13.3

Contract: 68-W8-0074

: HT35H soe vo.: HIAS A

Lab Sample ID:

Date Received: ( 2725 2 Z X ?

Concentration Units (ug/L or mg/kg dry weight): MQ[@

[

| [
|CAS No. | Analyte lConcentration:CIJ Q ,l M,!
| l ! -
|7429-90-5 | Aluminum_| 280 |1 | P
[7440-36-0 |Antimony | L7£. I_IN | P TH
[7440-38-2 |Arsenic__| PEY) [_I 1P
|7440~39~3 |Barium | __ /39 I_E_ ||
|7440-41-7 |Beryllium| ¥7___ I8 [P |
[7440-43-9 |cadmium__| (49 |1 |21 TAR
|7440-70-2 |Calcium__| 29720 [ I £_!
[7440-47-3 |[Chromium_| 0.9 __I_| ||
|7440-48-4 |Cobalt | 2> |8] | P_|
|7440-50-8 |Copper | b1.3 I 1L
|7439-89-6 |Iron I YYga0, 1 | £.]
[7439-92-1 |Lead | G850 11 £
[7439-95-4 |Magnasiva| 79740, || | £
[7439-96-5 |Mancanese] 3092  |_| Igl
|7439-97-6 |Mercury | /.S _1 eV |
[7440-02-0 [Nickel | 2.9 181 [ £
[7440-09-7 |Pctassica| 294 Y | £1
|7782-49-2 [Selenium_| Jod | _ 1+ N IF | TA KA
|7440~-22-4 |Silver | 60.9 __I_| 14 1
[7440-23~5 |Sodium | YL 18] | 2]
|7440-28-0 |Thallium_| A7 1l _IsN [ FITAm
17440-62-2 [Vanadiuxm | Lo 181 l£_|
|7440~66~6 |Zinc I Jeyso. I_| (]
| |Cyanide__| l,—l' ‘l [

[ -

I

f

Al

Colcxr After: \/ggvu

[
Comments .

Clarity Before:

Clarity After:

Texture: /karu M

Artifacts:

FTORM I - IN

7/37



UsS.- EPA:.—CIR™ Al |
EPA SAMPLESNO: .

= '
contract: 68-W8-0074 }LQL',QS Hob |

sas No.: 47 3SH svc we.:47A5HC -
Lab Sample ID:

Matrix (soil/water): Eﬂ_
'~ pate Received:z( 27[52 Zy 7, -

Level (low/med): L-DW

% Solids: 18- (o -

Concentratiocn Units (ug/L or mg/kg dry weight) : /Mﬁlkﬁ__

1.
INORGANIC ANALYSIS: DATA SHEET™

Lab Name: SILVER VALLEY LABS., INC.

Lab Code: SILVER Case No.:

[ [ | | I b
|CAS MNo. | Analyte [Concentration;C: Q : M?
I | | -
|7429-30-5 |Aluminum_| 2]d0. __ |_| | P | -
17440-36-0 |Antizmony_| v0.4__ |_IN lgﬂ
|7440-38-2 |Arsenic__| Al {1 P TR
|7440-39~3 |Barium___| g ¢y I_IE 1P -
|7440-41-7 |Beryllium| 7R X! ||
|7440-43-9 |Cadmium__|{ ba.3 I_I | £ AN
|7440-70-2 |[Calcium_ | Y900, || lii -
|7440-47-3 |Chromiun_| el lul | £}
|7440-48-4 |Cobalt___| ¢y 1 1 { £
|7440~-50-8 |Copper___| dste 1_| | £_|
|7439-89-6 |Ircn | dyoo. |_I I%l -
[7439-92-1 |Lead ! 2290 | _I _£2_1
|7439-95~4 |Magnesiux| /d®so0. | _| I £ |
|7439-96-5 |Manganese| 207200 | _| |1 ge 449 -
|7439-57-6 |Mercury__|__ %,a4 !_| fev | d
|7440-02-0 |Nickel | %9.7 _|_| I%!
|7440-09-7 |Pctassiuz| /8720 {1 | £ -
|7782-49-2 |Seleniunm_| sl 11 Y 1%_! T RS
|7440-22-4 |Silver [ /3.2 1_lI I £ |
[7440-23-5 |Sodium___| Sqy. 1Bl | P | |
|7440-28-0 |Thallium_| 75 |_| 3N I%_I TAR ~
|7440-62-2 |Vanadiuxz | 3y.8 | _I | L1
|7440-66-6 |Zinc | /e800. _|_| | F|
| | Cyanide__| [_1 ! -
| | ( I_1 f |
Color Before: al gl,ot\l Clarity Before: Texture: /"ﬁgw_
Colcr After: \/EL—L.O\L) Clarity After: rtifacts:
Caomnents: b
[
l
7/37
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UsS;. EPA . =-CLE AA
1 EPA SAMPLE-No.
INORGANIC ANALYSIS DATA SHEET-

' _
' 3
Lab Name: SILVER VALLEY LABS.. INC. Contract: 68-W8-0074 | 4‘7;5 H 07

Lab Code: SILVER Case No.: _ SAS No.: ﬂ;H SDG Nou‘ﬁ@fi

Lab Sample ID:

—— ——

Matrix (soil/water): &)IL

Level (low/med): _ _glw Date Receivedzw
% Solids: f&.g

Concentration Units (ug/L or mg/kg dry weight) 3%_
|

| I P
|CAS MNo. | Analyte iCanentration:CII Q ‘l M ’l
| I ! -
|7429-90-5 |Aluminum_| 7710 (1 | P |
|7440~-36-0 |Antizony | 376 |_IN [P ITAS
|7440-38-2 |Arsenic | 152 || 1Pl
[7440-39-3 |Barium | 3gy [ O S
|7440-41-7 |BeryllIum Al 1B lf:l
|7440-43-9 [Cadmium__| 20a. 1| LTRSS
17440-70~2 |Calcium__| !_I___!:fflf
[7440-47-3 |Chromium_| %9 |_| L]
|7440-48-4 |Cobalt | 20.¢Y 1_| |£_|
[7440-50-8 |Copper | 2 |_| |£_|
|7439-89-6 |TIron 4 2vdso. 1| [P
|7439-92-1 |Lead | 2350 l_1___ 1P|
17439~95-4 |Magnesium| 20780 [_1 [£_1
[7439-96-5 |Manganese| 19200 | _| | £ |
|7439-97-6 |Mercury_ | __ (2 [ 1 eV

| [7440-02-0 |Nickel | Y0 |_| [P

- |7440-09~7 |Pctassium| 1280 1 IZ'
{7782-49-2 |Selenium | .o I_I_N |E_ITTAS
|7440-22-4 |Silver | 22.9 I__! !5_!

s |7440-23-5 |Sodium | asy 181 I £ |
[7440~28-0 |Thallium | (0.1 sy l_g_lw
|7440-62-2 |Vanadiuz | 20,5 [l |.£_|

— |7440-66-6 |Zinc f (2400. | _| l@
| | Cyanide__| I_1 |
| | [ I I

™ Color Before: UOU Clarity Before: Texture: /’t_&_{‘{ﬁ

Coler After: ELLo W/ Clarity After: Artifacts:
Comments:
7/37
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U.S.- ERA-—CLE-

1.
INORGANIC ANALYSIS. DATA SHEETT

Lab Name: SILVER VALLEY LABS., INC.

Lab Code:

SILVER

Case No.:

Matrix (soil/water): ST

Level (1ow/med) :

% Solids:

LoWw

Lt-b

ration Units (ug/L or mg/kg 4dry weight)

cContract: 68-W8-0074

EPA SAMPLE_NOS

| HTASHOD | -

;

SAS No.:

Lab Sample ID:

SDG Ho.: ‘IL7£:V_E]'C_

Date Received:( 2’7{33[8 7 -

L

5

Concent

I | | || | -

|CAS No. | Analyte [Concentration=C: Q } M}

| | l -

|7429-50-5 |Aluminum_| 79000 | _| Ed -

| 7440-36-0 iAntimony_l______&-S_'__l_lLlf’ T4

|7440-38-2 |Arsenic__| 3. |_| | P!

|7440-39-3 |Barium | 220 I_{ E lf‘__l -

|7440-41-7 |Berylliuml /.S (81 f L1

|7440-43-9 |Cadmium__| 2.3 | | £ ITAR

|7440-70-2 |Calcium | gsgoo _|_| 1!

|7440-47-3 |Chromiun_| thes I_| | =

| 7440~48-4 |Cobalt 1 33,3 |_|I b L

| 7440-50-8 |Copper i Sla7 1 | £_|

|7439-89-6 |Ireon | ¢6300 || 12| -

[7439-92-1 |Lead | 3510 I_I______u’;_l

|7439-95-4 |Magnesiunm| /2400 1 | £_1

[7439-96-5 |Manganese| 19300 | _| | £ | —

|7439-97-6 |Mercury__| Ll | _1 eV |

|7440-02-0 |Hickel | 258 I_| | P I

|7440-09-7 |Pctassiun| 24060 || VP | -

|7782-49-2 |Selenium_| 3.2 | _IEN TR KRB

|7440-22-4 |Silver | 3p,9 1| !El

[7440-23-5 |Sodium ! PCRY-1 | £ |

|7440-28-0 |Thallium | 1y, [ SN l%l’{ 4 -
: - ?

|7440-62-2 |Vanadiuz_| 26-9 l P | BT

|7440-66-6 |Zinc | 18300 [ _| I}_’ZL

| | Cyanide___ } : :LLI -

l
| 1

Medzu_

|
Color Before: M Clarity Before: Texture:
Colcr After: \IELL.O\AJ Clarity After: Artifacts:
Comments:

recysied SaRser

FORY I - II
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U.S. EPAI—-CLE~ 4;7,
1. EPA SAMPLE"NO.

INORGANIC ANALYSIS DATA SHEET™ [
| 47 5HOT
Lab Name: SILVER VALLEY LABS., INC. Contract: 68-W8-0074 | ,

Lab Code: SILVER Case No.: sas vo.:1TISH soc ve.: 42364

Matrix (soil/water): SO - Lab Sample ID:

Level (low/med): Low Date Received: OJQ_‘?.I,/J’ ‘
¥ Solids: la- (0 |

Concentration Units (ug/L or mg/kg dry weight):

.

[ | I o
|CAS No. | Analyte (Concentration{c; Q : M||
| | | - —_
|7429-90-5 |Aluminum_| Xty I l_lg_l
|7440-36-0 |Antimony_| 107 I_IN [£_1 T AB
[7440-38-2 |Arsenic__| A9s I_I Il
[7440-39-3 |Barium | 2349 I_I& li_l
|7440-41-7 |Berylliumj LY |8l i
[7440-43-9 |Cadmium__ [ 9.2 | _| | 21 TA8
|7440-70-2 [Calcium__| 3270 | l%_l
[7440-47-3 |Chromium_| /6> |_| £ |
[7440-48-4 [Cobalt | 201 || l:;:l
|7440~50-8 |Copper | 3 1 | |
|7439-89-6 |Iron I _ Le700 1_| | £_I
|7439~-92-1 |Lead | 6972 _|_| £
|7439-95-4 |Magnesium| yree. | _| | £_|
|7439-96-5 |Manganese] 3070 |_| I£_1
|7439-97-6 |Mercury__ | __ s.o  1_1 lev |
|7440-02-0 |Nickel ! /6> [ | | £
|7440-09~7 |Pctassium| ;596 |_| P é’ﬁ
[7782-49-2 |Selenium_| 519 1SN E1T RS
|7440-22-4 |Silver | 36> |_| Wl
[7440-23-5 [Sodium | 220 181 | 2|
|7440-28-0 |Thallium_| 41 | IsN | EITTXS
|7440-62-2 [Vanadiuz | Y- N | £
|7440-66-6 |Zinc | /5990 ;_: ‘l&!‘

I !

] |Cyanicde__ |
| I !

Color B&f':h‘:'eEHOfAJkj Clarity Before: Texture: mu

Color After: &ll&) Clarity After: rtifacts:

FORM I - IXN 7/37



U:Si EPAs~-CLES

Lab Name: SILVER VALLEY LABS., INC.
SILVER Case No.:

Lab Code:

Matrix (soil/water): %EL_

Level (low/med):

LOW

INORGANIC ANALYSIS DATA SHEET"

contract: 68-wW8-0074

AS |

EPA.SAMPLE"NO.-

-

14135 H10

sas wo.: LIASH soc we.: IS

Lab Sample ID:

Date Received: (ZZZQ :fZJT

t Solids: lﬁO -
Concentration Units (ug/L or ng/kg dry weight): /YE/&S_,
[ | | o I bt
| CAS MNo. | Analyte |Concentrat:.on|c_§ ; Ml
I ! | I _ I |
17429-90-5 |Aluminum_| pac0. | | | £_| -
|7440-36-0 |Antimony_| 0.0 IulN | £ //é :ﬁ_l-
|7440-318-2 |Arsenic__|___ g9 et WIS IEI %?
| 7440~39-3 |Barium | vo8 |_| £ [ A -
| 7440-41-7 ‘| Beryllium| Jelo 11 f LI
|7440-43-3 |Cadmium__| 2.2 1| [ ITRS
|7440-70-2 |calcium__| 9pvo |_| | L_! -
|7440-47-3 |Chromium_| (g5 || | P |
(7440-48-4 |Cobalt__ | 0.9 _| 81 | 7
|7440-50-8 |Copper | vo.7 |_I |7
|7439-89-6 |ZIron | — aggoo. 1| | 7| -
[7439-92-1 |Lead | 108___|_| 17|
| 7439-95-4 |Magnesiuim| G3u0 I_1 | £_|
|7439-96-5 |Manganese| 03  |_lI | £_1 -
[7439-97-6 |Mercury__| Jo |81 lev |
| 7440-02-0 |Hickel [ 17.0 1 _|I | A1
|7440-09~7 |Pctassiun| Gaso 1 _| | 21 -
|7782-49-2 |Seleniuxm_| < Iyl N l%l R »
|7440-22-4 |Silver__ | Y1 tul | £ 1
|7440-23-5 [Sodium___ | >89 141 LI o
| 7440-28-0 |Thalliun_| (23 IulN IJJ;__IMTI&?
|7440-62-2 |Vanadiuz_| 317.7 _ I_1 !
- |7440-66-6 |Zinc [ 30a. _|_| (£ |
| |cyanide_ | 1 | -
| I I [l I
Color Beforezzeou)l\l Clarity Before: Texture: @_jﬁ
Colcz After: I'EZ__.(:Q\&) Clarity After: rtifacts:
Comments: =
-
- -
I FORM I - IX 7/37
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Lab Name: SILVER VALLEY LABS.

INORGANIC ANALYSIS. DATA SHEET-

al.
EPA SAMPLE-No.

' ]
Contract: 68-W8-0074 ,'L/'7Q»SH'I/ }

U.S.-EPA.=--CLP-
b B

L INC.

Lab Code:

Matrix (soil/water): ML

LOoW)

Level (law/med) :

SILVER

Case No.:

SAS Na.:’é@&‘{ SDG No.: Y75Ke

Lab sample ID:

Date Received: OZ@% ?

37.5-

% Solids:
Concentration Units (ug/L or mg/kg dry weight): /l’ﬁ,[}e&_

| | | 1 P
|CAS No. | Analyte |Concentration#cll Q ‘l MI‘
| [ -
|7425-90-5 |Aluminum | 19500. |} l;!
|7440-36-0 |Antimeny | Ya. 1IN e TR
|7440-38-2 |Arsenic__| 2s). 1 1P
|7440-39-3 |Barium | et | _IE ||
|7440-41-7 |BeryllIum| A2 181____ [P |
[7440-43-9 [Cadmium__| s |_| l;_!;m@
|7440-70-2 [Calcium | Y9000 1 | X}
|7440-47-3 | Chromium_| 28 || | 7|
|7440~48-4 |Cobalt | 5.9 |4l 12|
|7440-50-8 |Copper | 2722 1| | £
17439-89-6 |Iron | Skooo |_| | P_i
[7439-92-1 |Lead i _pseo || .l%l

- |7439-95~-4 |Magnesium| A27280 |1 | 21
[7439-96-5 |Manganese| {9¢00 _|_| | £ |
|7439-97-¢ |Mercury | 9 1_I ey |

- [7440-02-0 |Nickel | EX W N Ig:!
7440-09-7 |pPotassium| ¥1299 |1 1 £_]
|7782-49-2 |Selenium | 144 I_IN H;_l TAR
[7440~22-4 |Silver | 0.6 _|_| |1

- [7440-23-5 |sSodium | 2%y 18] | £_1
[7440-28-0 |Thallium | Y1 118N  |IF1T%
|7440-62-2 |Vanadium_| 38.0 1 l_)t;.l

— |7440-66-6 |Zinc I ]yseo  |_| | £ |
| |Cyanide | ’l_'l ‘l_!
I [ | - —_

“color Before: wL’ Clarity Before: Texture: /MEM”\

Color After: EL LW/ Clarity After: Artifacts:
- Comments:
7/87
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U:S: EPA-~-CIRT

INORGANIC ANALYSIS DATA SHEET~

Lab Name: SILVER VALLEY LABS., IMC.
SILVER

Lab Ccde: Case No.:

Matrix (soil/water): SoTre

Low

Level (low/med):

A7
EPA SAMPLECNO.

! ]
Contract: E8-uB-007a _ | HIEH] !

SAS No.: %73514 SDG m.:tﬁzaSHo -

Lab Sample ID:

Date Received: O:)/ﬁjfm

1.

t Solids: 55. (a -

Concentration Units (ug/L or mg/kg dry weight): /EM
f I | P {1
|CAS No. | Analyte (Concentration:C: Q ll M:
I { -
|7429-90-5 | Aluminum_| 250 |_| | 2]
| 7440-36~0 |Antimony_| g3 | _IAL_ !él:{‘ﬂ{’)
|7440-33-2 |Arsenic__| 239  {_| £
| 7440-39-3 |Barium | 857 _1_1& | £_1
|7440~41~7 |Berylliumj L 1B { £
| 7440-43-9 |Cadmium__| 13/ |t | ITAS
| 7440-70~2 {Calcium | le7s00 || |2}
|7440~47-3 |[Chromiun_| Le lul | Z|
| 7440-48~4 |Cobalt | 53>  |_| [ £
|7440-50-8 |Copper |} [ 1| U‘;_i
|7439-89~6 |Iron | 133000 | _| | X_1
[7439-92~1 |Lead i bdep 1| 'El
| 7439-95~-4 |Magnesiumi 23Y¥00 | _| | £_1
| 7439-96~-5 |Manganese| 2370¢ |_1 R
|7439-97-6 |Mercury _|__ 22 |1 eV
|7440-02-0 |[Nickel __| EYPEN I R V.
|7440-09~-7 |Potassium| 190, __|_| | L1
[7782~49-2 [Selenium_| 2.5 1SN |E|ITR
|7440~22-4 [Silver | aa.s  1_1 I_%_l
|7440-23-5 |Sodium | as6____ 18| £
|7440~28-0 |Thallium_| 20 I _lsN  |EI1TA
|7440~62-2 |Vanadium | 126 18| l;!
|7440-66-6 |Zinc | 2000, |_| IX_i
| |Cyanide | I l| ;u‘ZlL
I I | - —_—

Color Before: N Clarity Before: Texture: 4/_\5_);-‘1_:_“/"

Color After: _JE u_.OW

Comments:

Clarity After:

Artifacts:

1B6YCUREBARGEr

ecoldgg vanddensiconwmvne:
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U.S.-EPRA=~-CLP~ ‘2[

1_ EPA SAMPLE-NO.
INORGANIC ANALYSIS DATA SHEET™

! 1

[ef : :

Lab Name: SILVER VALLEY 1485, Inc. Contract: 68-W8-0074 | 1S H13 f
B B 1AL S

Lab Code: SILVER Case No.: __ SAS No.: 4L7ASH sng uo.:‘éléﬁj-k
Matrix (soil/water): .SQL - Lab sample ID:
Level (low/med): m Date Received:OZA_%?
% Solids: 15.3-/

Coencentration Units (ug/L or mg/kg dry weight): %/ﬁ(s

3
3
(1)
o
3
O
1)
o |
rt
H
V]
rt
e
(o]
3
0
o

| [ [ l l
|CAS No. ] M
| | | o —
|7429-90-5 lAluminum_]___Lﬁg_g_,_ —
|7440-36-0 | Antimony | s3.9 |_IN !gl THAS
|7440-38-2 |Arsenic__| 2)] I 1)
|7440-39-3 |Barium | 09| € !;I
|7440~41-7 |Berylliunm| XY )] [ £.]
|7440-43-9 [Cadmium__| 93,9 |_| |71 TAS
|7440-70-2 |calcium__| 1yseo | _| |1 €]
[7440-47-3 |Chromium_| /M_l_l__lj;__!
|7440-48-4 [Cobalt | - U277 N N XA
— 17440~-50-8 |Copper | 23 |1 L%_f
|7439-89~6 |Iron | Bltao | _|I___ | P
17439-92-1 |Lead ] Y¢3e  |_| Xl
|7439-95-4 |Magnesiunm| ayp |_| 1 £
[7439-96-5 |Manganese| ISko |I_|__ | f |
|7439-97-¢ |Mercury | 3.3 |_] [ev|
|7440-02-0 |Nickel | _Aay || I £_|
- |7440-09-7 |Potassium| Y90 | _| [£_]
|7782-49-2 [Selenium_| _as.1 1IN [E_| TR
|7440-22-4 [Silver | 1S.5 _|_| l%l
— |7440-23-5 |Sodium___| aLS 18.1 | £ |
|7440-28-0 |Thallium | L2 181N lE£] THS
|7440-62-2 | Vanadium_| ¥o.s I_I | £._1
o . 17440-66-6 |Zinc | asf0 | _| | £1
| |Cyanide | I_1 :
| ! ! 11 |1
“color Before:ﬁm Clarity Before: exture: /Mgkg/h
Color After: \/Eu_obu Clarity After: Artifacts:
Comments:
7/87

FORM I - IN



e

1.
INORGANIC ANALYSIS® DATA SHEETC

Lab Name: SILVER VALLEY LABS.

Lab Code:

SILVER

Ccase No.:

U:S.. EPA.=-CLP.

INC.

Matrix (soil/water): SOIZ_

Level (low/med):

¢ Solids:

Color Before:

Low

contract: 68-w8-0074

@&sm No.: LLZ&;H - SDG No.: 4’73 ,SH(..

pc M

' 54

hrn e S

Concentration Uni

IA

29"

EPA.SAMPLECNOS -

' 7a5H1H

Lab Sample ID:

Date Received: () Z[ Y/ bt 7 =

ts (ug/L or mg/kg dry weight) :

ma /K4

o B o B B e B

— N ——— — ——t————t—— ———t f— t——at
— — — —— —— ——
. . ———— v ———. So— S—
—

|

|1
|CAS No. : Analyte lCOncentrationll C: Q
[ | -
|7429-90-5 |Aluminum_| Yy Yo |}
|7440-36-0 |Antimony_| /83 I_INL
|7440-38-2 |Arsenic__| 555 {1
|7440-39-3 |Barium | Lo |_|_E
| 7440-41-7 lBeryllJ.uml 03 |8l
{7440-43-9 |Cadmium__| /1> ||
|7440-70-2 |Calcium__| 2920 | _|
|7440-47-3 |Chromium | 22 lul
[7440-48-4 |Cobalt__ | 7 2 O P
{7440-50-8 |Copper____| yap. _|_|
|7439-89-6 |Iron | EEYEYY. 222N B .
|7439-92-1 |Lead | ~jaap0. | |-
| 7439-95-4 |Magnesium| s%80. \_\
{7439-96-5 |Manganese| 1239p | _|
|7439-97-6 |Mercury__| 21 I
| 7440-02-0 |Nickel | FYRVEN
| 7440-09~7 | Potassium| bS7 &
|7782-49-2 |Selenium_| g4.0  1_I_ ¥
|7440-22-4 |[Silver | 39.8 1
|7440-23-5 |Sodium | [0S ¥
|7440-28-0 |Thallium_| {. O _l.sN
|7440-62-2 |Vanadium_1 /0.9 1.4l
|7440-66-6 |Zinc___ | 2500 _|_|
| Cyanide | I_1
| | | Il

UJ/\[ Clarity Before:

Color After: \/61__1.0\&)

Comments:

Clarity After:

e —————

L
&

3
(7

FERYEIBBARR e

FORM I - IN
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REGION VIII SUMMARY op DATA QUALITY ASSURANCE REVIEY

***guideline references are from Contract #787%%»

Case No.: 12334 TDD No.: F08-8909-08

Site: Richardson Flats

Contractor Laboratory: Keystone-Houston

Data Reviewer : Annette Sackman Date of Review: 10-3-89

Sample Matrix: 5 Low Soils, 15 Low Waters

Analysis: Mercury

Sample Nos.: MHL955, MAL9S6, MHP500, MHP501, MBP502, MHPS03, MHPS04

MHP506, MHPS07, MHP309, MHPS10, MHP511, MHP512, MHP513,
MEP514, MHPS1S, MHP516, MHPS17, MHP518, MHPS19

4

(X) Data are acceptable for use.

()
()

Data are acceptable for use with qualifications noted.

Data are preliminary - pending verification.

( ) Data are unacceptable.

Action required by DPO?

No X Yes The following items require action:

Action required by project officer?

No X Yes



The following are our findings:

All requirements were met for the mercury analysis.
assigned.

No flags were

uuklggym Gt (
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RTa

Inorganic Data Completeness:Checklist

Inorganic analysis data (Form I)

Initial calibration and continuing calibration verification (Form
IIA) ’

CRDL standard for AA and ICP (Form IIB)

Blanks (Form III)

ICP interference Check sample (Form IV)

Spike sample recovery (Form VA)

Post digestion spike sample recovery (Form VB)
Duplicates (Form VI)

Laboratory control sample (Form VII)

Standard addition results (Form VIII)

ICP serial dilutions (Form IX)

Holding times (Form X)

Instrument detection limits-quarterly (Form XI)
ICP interelement correction factors-quarterly (Form II)
ICP linear ranges-quarterly (Form XIII)

Rawv data for interference checks

Raw data for calibration standards

Raw data for blanks

Raw data for CRI and/or CRA

Raw data for samples

Raw data for duplicates

Rawv data for spikes

Traffic reports



—— . G

Contract Compliance

I. Initial and Continuing Calibration Verification (ICV and CCV)
(guidelines pg. E-4, Form IIA)

1.. Vas instrument calibrated daily and each time-it wvas set up?
yes X no

2. Vere instruments calibrated using 1 blank and several standards?
yes X no

3. Were calibration verifications within 90-110%?
yes X no

4, WVere continuing calibrations run at 10X frequency?
yes X no

5. Were the raw data correctly transcribed onto Form IIA?
yes X no

Comments: All requirements met.

II. CRDL Standards for ICP (CRI) and/or AA (CRA) (guidelines pg. E-6,
Form IIB)

1. For ICP analysis, were standards (CRI) @ 2x the CRDL or tue IDL
(vhichever was greater) analyzed at the beginning and the end of
each sample run, or at a minimum of twice/8 hour shift,

whichever was more frequent?
yes no

2. For furnace AA analysis, were standards (CRA) analyzed at the
beginning and the end of each sample run, or at a minimum of
twice/8 hour shift, whichever was more frequent?

yes no

3. Vere the CRI and/or CRA standards analyzed after the ICV?
yes no

4, Vere these data reported on Form IIB?
yes no

5. Vere the raw data correctly transcribed onto Form IIB?
yes no

Comments: Not required.

) W@l‘?bﬂmr caubgrzand dervivommesnt
recycted paper ceology and environment



[’

III.

Blanks (guidelines pg. E-6, Form-III)

1.

4,

5.

Comments:

1.

2.

5.

Was the initial calibration blank (ICB) analyzed immediately
after the initial calibration verification (ICV)?

yes X no

Vas a continuing calibration blank (CCB) analyzed immediately
after each continuing calibration verification (CCV)?

yes X no

Vas a preparation blank (PB) analyzed at a frequency of at
least 1 in 20 samples?

yes X no NA

How many elements were detected above the CRDLs? 0 (if 0, go
to question 35)

4a. How many elements were detected in the blanks at greater

than one-half the amount detected in any sample?

Vere raw data correctly transcribed onto Form III?

yes X no
All requirements met.

- IV, ICP Interference Checks (ICS) (guidelines pg. E-7, Form IV)

Was the ICS analyzed twice per 8 hour shift?

yes no

Were the ICSs analyzed before and after samples?

yes no

Vas any massive interference detected?

yes no

Vere the ICSs within +20% mean value?

yes no

Vere raw data correctly transcribed onto Form IV?

Comments:

Not required.



V. Spike Ssmple Analysis (S) (guideline pg: E<8, Form V)

1.

2.

Vere spikes analyzed at a frequency of 1 in 20 samples?
yes X no

Vere spike recoveries correctly calculated?
yes X no

(SSR -~ SR)

X.recovery = SA X 100
SSR = Spiked Sample Result

SR = Sample Result

SA = Spike Added

Vere spike recoveries within the range of 75-125X7
yes X no

3a. For recoveries outside this range, were associated data

flagged "N" by the -laboratory on Forms I and V?
yes no NA X

(an exception if granted where the sample concentration is >4X
the spike concentration)

4. Vere raw data correctly transcribed onto Form V?
yes X no

* Refer to page E-9 (SOW 787) for information regarding the amount of
spike to be added for each analyte and for other information about the
Spike Sample Analysis.

Comments: All requirements met.

VI. Duplicates (D) (guidelines pg. E-11, Form VI)

1.

2.

Were duplicates analyzed at a frequency of 1 in 20 samples?
yes X no

Vere RPDs correctly calculated?

yes X no
RPD = S-D X100
(S + D)/2
S = Sample
D = Duplicate

v T eopdibitgr anrhid twivenare
-ecvcied © [s crologe sind vnvirnnment
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Ja. For sample concentrations >5x the CRDL, vere RPDs 2027 (limits.
of +35X apply for soil/sediment/tailings samples)
yes X no NA

3b. For sample concentrations >Sx the CRDL, did duplicate analysis
results fall outside the control window of + the CRDL?
yes no X NA

3c. Vhere the RPDs exceeded the control limits, vere the data
flagged ‘*’ on Forms I and VI by the laboratory?
yes no NA

4. Vere raw data correctly transcribed onto Form VI?
yes X no

* Qther Considerations:
- Field blanks cannot be used for duplicate analyses
- Duplicates must be analyzed for each analytical method

Comments: All requirements met.

“I.

Laboratory Control Sample (LCS) Analysis (guideline pg. E-12, Form
VII)

l. Vas-an LCS analyzed for every sample delivery group or batch
of samples, whichever was more frequent?
yes X no

2. Vere recoveries within the 80-120% limit?
yes X no

-if the recoveries were outside this range the analysis must
be terminated, the problem corrected and the previous samples
associated with that LCS redigested and reanalyzed.

3. Vere the raw data correctly transcribed onto Form VII?
» yes X no

Comments: All requirements met.



se. seepme . e o
0 —

VIII. Furnace-Atomic Absorption (AA) QC-Analysis (guidelines pg. E-14,
Form-VIII)

1.

2.

Does the rawv data package contain absorbance values for two
injections per sample, the average values and the relative

standard deviation (RSD)?
yes no

Por analyte concentrations > the CRDL, did the RSD for the
duplicate injections agree within 20X7 (if yes, go to question

K))
yes no

RSD = SD X 100
M

SD = Standard Deviation of Duplicate Injections
M = Mean of Duplicate Injections

2a. Were samples that exceeded the 20X criteria reanalyzed?
yes no

2b. Did any reanalyzed samples exceed the 20% criteria?
yes no

2¢. If yes, did the iaboratory flag the data of Form I with an
\MI?
yes no

Vas the recovery of the spike > 40%? (if yes, go to question

4).
yes no

If no, was the sample diluted and rerun with another spike?
yes no

Was sample absorbance 50X of spike absorbance?* (if yes, go to

question 5).
yes no

* Spike absorbance = absorbance of spiked sample - absorbance of sample.

fe

er ecolivphny sumi dnmiinamrnnn
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4a. For spike recoveries between 85 and 115%, vere results
reported to the IDL?

yes no
RPD = (SSR - SR) x 100
SA
SSR = Spike Sample Recovery
SR = Sample Result
SA = Spike Added

4b. For spike recoveries outside the 85 and 115X range, wvere
results reported to the IDL and flagged with ‘W’?
yes no

Was .spike recovery between 85 and 115X7 (if no, go to
question 6)

5a. Were results quantified from calibration curve and
reported to IDL?
yes no

Vas an MSA at 50, 100 and 150% of the sample absorbance
analyzed?
yes no

6a. Was each MSA analysis identified in the raw data along
vith the slope, intercept and correlation coefficient?
yes no

6b. Were these data correctly transcribed onto Form VIII?
yes no

6c. Were correlation coefficients(r) > 0.9957
yes no

6d. If no, were MSAs run once more?
yes no

- If the correlation coefficients were still > 0.995, data on
Form I must be from the run with the best 'r’ and the data
on Forms I and VII must be flagged with a ‘+’.

Vere these criteria met?
yes no



- Ve . - - .o . - e e T S
. L od d - i ,%

R i
6e. Vere all MSA obtained data marked with an ‘S’ or-an S+ -om- -~
form I?
yes no
Comments: Not required.

IX. ICP Serial Dilution (L) Analysis (guidelines pg. E-12, Form IX)

1. Vas an ICP serial dilution performed on each group of samples
of a similar matrix (i.e., soil, water) and concentration -
(i.e., low, high) or for each sample delivery group, whichever

vas more frequent?
yes no -

2. For elements with concentrations >10X the CRDL, did any exceed
the serial dilution results by more than 10X? (if no, skip

questions 3 and 4)
yes no
I -S —
X difference = X 100
I = Initial Sample Result -
S = Serial Dilution Result (instrument reading X5)
3. Which elements had concentrations that exceeded the 10%
eriteria?
4. Did the laboratory flag these data with an ‘E’ on Form IX?
yes no —r
S. Vere the raw data correctly transcribed onto Form IX?
yes no
Comments: Not required.
-ecycled paper ' ‘Tﬂi’:ff‘lfmfmr'



X. Instrument Detection Limits (IDL) (guidelines pg. E-13, Form XI)

1. Vere IDLs reported for each analyzed element?
yes X no
2. Vere IDLs reported for each instrument used?
yes X no
3. Did the IDLs meet the contract requirements? (refer to pg.
E-13, SOV 787)
yes X no

Comments: All requirements met.

XI. Interelement Corrections for ICP (guidelines pg. E-13, Form XII)

1. Vere correction factors reported on Form XII?

yes X no

Comments: All requirements met.

XII. Linear Range Analysis (LRA) (guidelines pg. E-14, Form XII)

1. Was a linear range verification standard analyzed?

yes X no

2. Vas the results within +5% of the true value?

yes no



Holding‘ﬁm el
Limits: Metals - 6 months; Hg - 30 days; Cn - 28 days.

1. Verified date of sample receipt by laboratory 7-21-89
2. Date of preparation/analyses 8-3-89

3. Vere holding times met? yes X no
Analyte Matrix Date Prep Holding Holding Time
Samplied Date Time Limit/Met

Mercury Low soil 7-18-89 8-3-89 13 days 30 days yes
Mercury Low Water 7-18-89 8-3-89 13 days 30 days yes

Rhsiops v ST R KSR



Keystone OC# 12334-8-%

U.s. EPA - CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET HE S L) mmmm————]
- : i MHL 955 !
... Lab-Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-0005 | !
Lab Code: KEYTX Case No.: 12334 SAS Na.: SDG No.: MHLS5Z
L]
Matrix (soil/water): SOIL Lab Sampie ID: 830773002
- Level (low/med): LOW Date Received: 07/21/89
% Solids: 38. 3
o Céancentration Units (ug/L =r ma/kg dry weight): MG/KG
Iy {CAS Nz : Analyte {Concentraticn IC1 Q Mo
o 17325 -30-5 !Aluminum_! 7 INR !
o 17440-36-0 tAntimaony_! i ‘NR
- 17440-38~2 lArsenic__! R INR |
TR 17440-3%-2 !Barium___ ! ol INR
- 1 7440-41-7 Beryllium! I TNR
: 17440-42-9 {Cadmium__ ! I INR
- 17440 -70-% iCalcium__! HE INR !
DA 17430 -47~-3 Chromium_! . INR
R 17440-48-4 {Cobalt___! . INR
g 17440-30-8 Copper___! . INR !
K ' 7439-83~6€ lren_____ ! ' INR !
R 17439-32~-1 llead_____ ' . INR
o 17433-35-4 Magnesiumi I INR
- 17433-36-5 Manganese! N 'NR !
. 17433-37-6 Mercury__! 0.33 CV
17435 -02-0 INictel___ ! b INR !
179430 -03-7 [ Poatassiumi . TNR
= 17782 -49-2 !Selenium_! S ‘NR !
. 17440-22-4 1Silver___! . 'NR !
) 17440-23-5 | Sedium___ ¢ HE INR |
— 173440 -23-0 i Thallium_! . 'NR
17440 -62-2 (Vapadium_! L INR
17440-66-6 !Zinc_____ ! Pt INR !
R —~<Cyanide__° N INR !
— ' : i L bt
Calor Before: Clarity Befare: Taxture:
‘st .
Colar After: Clarity After: Artifacts:
Caomments:
—

- ngo007

FORM I - IN 7/87



RPN LR

Keystone OC# 12334.8-5""

(]
1
1
t

U.S. EPA - CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET Rt td |
‘ ! MHL 956

Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-0005 |

Lab Code: KEYTX Case Na.,: 12334 SAS No.: SDG No.: MHLS5S

Matrix (seil/water?: SOIL Lab Sample ID: 890772006

Level (low/med’: LOW Date Received: 07/21/89
Z Snrlids: 37.93

Concentration Units (ug/L or mg/kg dry weight): MG/KG
{CAS N, : Analyte iConcentraticon ICI Q HI o
17423-30-5 !Aluminum_! P {NR
1 7320-36 -0 1Antimony_! N INR
1 7440-328-2 JArsenic__: R INR
17440-33-2 1Barium___! Vo INR |
17440-41 -7 Berylliumi I INR !
17440-43 -3 Cadmium__ ! H INR |
17440-70-2 1Calcium__! I INR |
17440-47-32 Chromium_ ! I !NR |
1 7440 -48-4 Caobalt___: Vo INR |
17440-50-8 Copper___:| U iNR |
17433-83-6 i Iron____ _ ! I INR !
17433-92-1 llead______ ' N INR
174339-95-4 Magnesiumi . INR
17439-26-5 Manganese| HE INR
17433-37-€ Mercury__! 1.20 1+ HE SAV
17433-02-0 INickel __! b INR !
17440 -03-7 (Potassiumi b INR
17782-43-2 1Selenium_! . INR
17440 -22-4 1Silver___! I INR
17440-22-5 Sodium___ ! b INR
17430-23-0 (Thallium_: HE INR
{7440-62-2 (Vanadium_! Vo INR
17940 -66-5 1 Z2inc_____ ; I INR !
e Cyantide ! HEH INR

Color Refore: Clarity Before: Texture:

Colzr After: Clarity After: Artifacts:

Camments:

FORM I -

IN
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Keystone OC# 12334-8-5

4
)
]
L

U.s. EPA - CLP
1 EPA SAMPLE NOQ.
INORGANIC ANALYSIS DATA SHEET et —————— !
. ! MHP%00
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-0003 |
Lab Cuodes: KEYTX Case No.: 12323 SAS No.: SDG No.: MHLS5S
Matrix (soil/water): SOIL Lab Sample ID: 830773007
Level (low/med): LOW Date Received: 07/21/8%3
. Swolids: ‘38. 6
Concentraticon Units (ug/L or mg/kg dry weight)r: MG/EG
{CAS No. ! Analyte !Concentraticn !CI Q@ 0 M
17423-30-5 !Aluminum_! Ve 'NR !
17440-36-0 lAntimony_! b ‘NR
1 7440-38-% !Arsenic__! P iNR
1744Q0-33-3 Barium___! i INR |
17440-41-7 !Berylliumi HE INR |
17440-43~3 Cadmium__! b INR
1 7440-70-2 !Calcium__! Vo iNR
17440-47-3 Chromium_! b iNR
17440 -48-4 Cabalt___! N 'NR !
17440-50-8 |Copper___! . iNR
1 7439-83-6 lran_____ ! Vo INR !
17435-22-1 !Lead_____ ! b INR !
1 743935 -4 IMagnesiumi HE ‘NR
17433 -36-5 Manganese! o ‘NR
17435937 -5 IMercury__! ©0.88 . cVv
17439-02-0 INickel ___! b 'NR !
1 7440-03-7 Potassiumi Vo iNR
17782-49~2 !Selenium_! I INR
1 7440-22-4 1Silver___! HE {NR
17440~-22-5 {Sodium___ ! b INR !
17440-28-0 IThallium_! I iNR
17440-62-2 (Vanadium_} Vo (NR
' 7440-€6-6 {Zinc_____! bl INR !
e iCyanide__! . ‘NR !
Calor Before: Clarity Before: Texture:
Coluor After: Clarity After: Artitacts:
Comments:
FORM I - IN nOOOOO 7/87



T - - = - B R - e -
. -A) ’féystone OC# 12334-g-5" -
LE uU.S. EPA - CLP o
S : 1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET e m————|
) : MHPS01 ) -
Lab Name: KEYSTONE ENVIRONMENTAL Contract: &8-W8-0005 | !
Lab Code: KEYTX Case No.: 12334 SAS Noa.: SDG No.,: MHLISS ol
Matrix (scil/water)»: SOIL Lab Sample ID: 830772008
Level (low/med): LOwW Date Received: 07/21/89 -
. %Z Swlids: _ 82.4
Concentration Units <(ug/L <r mg/ka dry weight): MG/KG et
1CAS No. ! Analyte !Cancentratiaon iC! Q I —
17423-30-5 Aluminum_! P INR !
1 7440-36-0 1Antimony_ ! L INR
17440-38-2 lArsenic__! b INR ! -
17440-39-2 !Barium___! b INR !
1 7430-41 -7 Beryllium! HE INR |
17340-43-3 Cadmium__ ! I INR -
! 7440-70-2 iCalcium__! o INR |
1 7330-47-3 Chromium_! L INR !
17440-48-4 Cobalt___| b INR !
17440-50-8 !Copper___! b INR ! -
1 7439-83-6 lran_____ ! . INR |
17439-32-1 !lead_____ ! b INR !
1 7433-35-4 Magnesium! P INR -
; 17439-26€-5 [Manganese! HE INR
- 17439-37-6 Mercury__:! 8.20 1 TGV
17439-02-0 INickel __! P INR
7430 -03-7 Potassiumi I ‘NR It
17782-43-2 1Selenium_: o INR
1 7440-22-4 !Silver___! o 'NR !
1 73440-22-5 | Sodium___ ! . iNR
1 7440-28-0 (Thallium_! b ‘NR ! -
17440-62-2 Vanadium_! P INR
17440 -£6-5 1Zinc_____ ! I INR !
Teess e Cyanide__! HE INR o
Texture:

Calar Before: Clarity BRefaore:

Artifacts:

Caxlzr After: Clarity After:

Comments: -
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-
- Keystone oU# 12334-8.5
_— uU.s. EPA - CLP
1 EPA SAMPLE NO.
‘ INORGANIC ANALYSIS DATA SHEET | mmmm e en—aaa
- . H MHPS02
,;ﬁ Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-0005 |
Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHL9SS
—
Matrix (soil/water): SOIL Lab Sample ID: 8307720072
- Level (low/med): LOW Date Received: 07/21/89
7% Solids: 32.0
- Concentration Units (ug/L or mas/kg dry weight): MGB/KG
- {CAS N, i Analyfe iConcentration C! Mo
e 17423-30-5 tAluminum_! T INR !
17440 -36-0 Antimony_. HE INR !
17440-38-2 lArsenic__: I INR
17440-23-3 !Barium___! P INR !
1 7440~41-7 JBerylliumi N INR |
o 17440 ~-43-3 Cadmium__! I INR
17440-70-2 1Calcium__: LI INR
o 17440~47-32 IChromium_! P INR
1 7440-48-4 !Cobalt___! oy INR
17440-50-8 (Copper___" I INR |
. 1 7433-89-6 Ilron____ ! P INR
17439-32-1 ilead_____ ! P 'NR
e 17433-95-4 Magnesium! v INR |
- 17433-35-5 !Manganese! b 'NR !
1743327 -5 Mercury__! 7.60 I R DAV
17433 -02-0 INickel___! I INR
— 17440 -03-7 | Pxtassium! P INR
1 77BZ-43-2 Selenium_! b INR
17440-22-4 {Silver___! b INR !
17440 -25-5 Sodium___ ! P INR
- 1 7440-23-0 1 Thallium_! . INR
17440 -€2-2 [Vanadium_ ! b INR
' 7440-66-6 ! Zinc_____ : P 'NR !
e Cyanide__: . INR

1
{
|

= Calor Before: Clarity Befaore: Textures:
Syt
Colar After: Clarity After: Artiftacts:
Comments:
oot
0 '
FORM I - IN 100011 7/87



S, ave cr amome semee Clen e e GG o 4 % ——. B . TP "‘;-_T‘_—-'—'H"
Keystone DC# 12334-8-5 -
)
U.S. EPA - CLP -
1 EPA SAMPLE. NO.
. INORGANIC ANALYSIS DATA SHEET e L bl
» . H MHPS03 I
oy Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-0003F | !
Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHLSS5S v
-
Matrix (soil/water): WATER Lab Sample ID: 830773010
R Level (low/med): LOw Date Received: 07/21/89 —
% Solids: 0
Concentration Units (ug/L or mg/kg dry weighti: UG/L o
CAS N, ' Analy'te iConcentraticon 1CT Q oMo -
! 7429-30-5 |Aluminum_! 1 INR !
17440-32€-0 Antimony_ ! I 'NR !
17440 -38-2 lArsenic__! R INR L
17440-33-3 [Barium___ ! I INR |
17440-41 -7 1Berylliumi P ‘{NR
17440-43-3 Cadmium__" Do 'NR ! -
- 1 7440-70-2 Calcium__.| o INR
17440-47-3 (Chyromium_! o INR
17440-48-4 (Cobalt___! I INR |
1 7440-50-8 | Copper___ ! I INR -
1 7433-83-¢ I Ireon____ ! . INR
17439-92-1 ilLead_____ ! b INR |
17433-35-4 Magnesiumi I INR
17433 -36-5 !Manganese! . INR ! bl
17433-97 -5 Mercury__! 0.20 Ul cV
1 7433-02-0 INickel ___1 . INR
1 7440 -0'9-7 Potassium! Vo T NR -
17782 -43-2 |Selenium_: . INR
17440-22-4 1Silver___ ! . INR !
17440-232-5 !Sedium___! P INR !
- 17440-28-0 1Thallium_! N INR L
173440 -62-2 (Yanadium_! Vo INR
V7430 -86-€ 1Zinc_____ ' I 'NR
E __________ :Cyanide " :' i :.NR E -
meMt Colar Befare: Clarity Befeare: Texture:
g
Color After: Clarity After: Artifacts:
Comments:
-
Yo
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Keystone DC# 12334-8-5

R

u.s. EPA - CLF
1 EPA SAMPLE,NO.
INORGANIC ANALYSIS DATA SHEET | emm e e ne——- |
. ! MHP504 :
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-000S | !
Lab Ccde: KEYTX Case No.: 12324 SAS No.: SDG No.: MHLISS
Matrix (soil/water): WATER Lab Sample ID: 830772011
Level (low/med): LOW Date Received: 07/21/83
% Suolids: Q
Concentraticn Units (uaqs/L or ma/kg dry weight): UG/L
1CAS N, ] AnalYte iCancentraticn (C! Q PoMod
17423-30-5 !Aluminum_! 1 INR !
17440-26-0 !Antimony_! N INR
17440-38-2 lArsenic__. i INR .
173440-29-3 I[Barium___! . INR !
17440-31-7 JBeryllium! HE INR !
17440 -43~3 Cadmium__ ! P INR
1 7440-70-2 Calcium__! v INR
17440-47 -3 Chromium_! . ‘NR
17440-48-4 (Cobalt___! Vo INR
17440-50-8 (Capper___: ¢ INR
17433-83-¢ !Ilron_____ ! . INR
17439-92-1 !lLead_____ ! b ‘NR !
17433-35-4 Magnesiumi HE ‘NR
173326 ‘Manganese! HE INR
1 7433-27-€ Mercury__! Q.20 Ul DAV AR
17439-02-0 Nickel __! Cod INR !
V73440 -03-7 IPotassiuml Vo iNR
1 7782-43-2 1Selenrum_! . INR
17340 -22~4 1Gilver ___| HE INR |
! 7340-22-5 !Sadium___ ! P INR !
1 7440-28-0 !Thallium_! I INR
174 40-&’ -2 Vanadium_: P 'NR
1 7440-56-6 Zinc_____ ! P INR !
Y 'Cyanide__" HE INR
Caxlay Befare: Clarity EBefore: Texture:
Color After: Clarity After: ArtiTacts:

Caomments:

FORM I - IN
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U. s.

EPA

- CLP

1

INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

Tx R
g e ‘e et e e e s e e
: Keystone DC# 12334-8-5

. i MHPS06 :
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-000F | !
Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHLSSZS
Matrix (soil/water): WATER Lab Sample ID: 830773012
Level (low/med): LOW Date Received: 07/21/89
- % Sulids: O

Concentraticn Units (ug/L or mg/kg dry weight?»: UG/L
iCAS No, ! Apalyte (Concentration (C1 Q@ Mo
! : ! P : :
1 7423-30-5 lAluminum_: Vo INR |
17440-36-0 [Antimony v INR |
17440 -38~2 lArsenic__. 4 tNR
17440-339-2 Barium___! . INR
{7430 -41-7 Beryllium! - INR ¢
17346 -43 -3 1 Cadmium__ ! I iNR
17440-70-2 Calcium__. o ‘NR
17430 -47-2 !Chromium_! b INR !
17440 -48-4 Cobalt___! . MR !
1 7440-50-8 (Copper___: . INR
17433-83-6 1 Ivon_____ ! Vo INR !

ol 17439-32-1 llead_____ ! I iNR

T 1 7433-35-4 Magnesium! b !NR |
17439 -26-5 Manganesei P ‘{NR
17433-37-6 Mercury__: .20 Ul OV
17433 -02-0 INickel__ ¢ - INR
173440 -03-7 [ Potassiumi I 'NR
17782-43-2 !Selenium_! HEH ‘NR
17440-22-4 1Gilver___! I 'NR |
17440 -22-5 Sodium___ ¢ I INR |

- 17440-28-0 {Thallium_: I 'NR !
17430~-62-2 (Vanadium_ . v ‘NR
1 7340-66- 1 Zinc____ _ ' P 'NR
Y iCyanide__" HE {NR

= Color Betere: Clarity Before: Texture:

Artifacts:

Color after: Clarity After:

Comments:

n 1 7
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Lab Name:

Lab Code:

Matrix

Level

“ 3wolids:

Color Refaore:

Calor After:

Comments:

(low/med):

Keystone 0OC# 12334.5-5

Clarity After:

Uc s- EFA it CLP
: 1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET e D et
. ! MMPS07
KEYSTONE ENVIRONMENTAL Contract: 68-W8-0005 |
KEYTX Case No.: 123G SAS No.: SDG Na.: MHL9SS
(soil/water}: WATER Lab Sample [D: 850772013
LOW Date Received: 07/21/89
0
Concentraticn Units (ug/L or mag/s/kg dry weight): UG/L
1CAS N, i Analyte !Cancentraticn 1CI Q I
1 7423-30-5 !Aluminum_! P INR !
17440 -38-0 tAntimony_ ! Vo INR
17440-38-2 lArsenic__! L INR
17440-39-32 Barium___! LI INR !
1 7440-41 -7 [Rerylliumi o ‘NR
17440-43~3 Cadmium__! I ‘NR !
P 7440-70-2 1Calcium__: I INR |
17440-47 -2 Chromium_: I INR
17440 -48-4 Cobalt___! Vo ‘NR
17440-50-8 (Copper___! Vo ‘NR
17433-83-6 ! lron_____ | . INR
17439-32-1 llead_____ ' HE INR
1 74353-25-4 Magnesium! I INR
17433-36-5 !Manganese: o ‘NR
1 7433-37-6 Mercury__! 0.20 Ul cw o
17439-02-0 INickel __! b INR !
1 79440 ~-0'3-7 | Potassium! HE INR
1 7782-43-~-2 1Selenium_: I ‘NR |
1 7440-22-4 1Silver___! b INR
' 7440-22-5 !Sodium___! b INR !
1 7440-28-0 [ Thallium_: I INR
17440 -62-2 Vanadium_! P INR |
17440 -66-€ Zinc_____ ! ‘ol INR !
e ‘Cyanide__! I INR
Clarity BRefare: Texture:

Artitacts:

FORM I -

IN

n00015

7/87



U.s. EPA - CLP
1 EPA SAMPLE NO.
. INORGANIC ANALYSIS DATA SHEET e Sttt
i _ ! MHPS03
sy Lab Name: KEYSTONE ENVIRONMENTAL Contract: 6B8-WB-0005 |
Lab Codes: KEYTX Case No.: 12334 SAS No.: SDG No.: MHLISS
Matrix (seil/water): WATER Lab Sample ID: 330772014
Level (low/med): LOW Date Received: 07/21/89
% Solids: 0
Concentration Units (ug/L or mag/kg dry weightd: UG/L

T AR . G VRS e+ s @ DB AR Whase (T —anm -

voemrooe .- P

Keystone OC# 12334-8-5

bt . .

5 !CAS Na. ! Analyte !Concentratiocn (CI Q@ 1 M
' ) 1 ) ] '

17423-30-3 1Aluminum_! b tNR

17440-26-0 lAntimcny_! P i NR

1 7440-328-2 !Arsenic__! A INR

17440-39-3 IBarium___! Vol 'NR

17440-41 -7 Berylliumi o T NR

17440 -43 -3 Cadmium__ ! Vo INR

1 7440-70-2 iCalcium__! P ' NR

17440-47-2 iChromium_! I +NR

1 7440-48-4 Cobalt___! b INR

173440 -50-8 Copper___ ! Vo 'NR

' 7439-89-6 | lvean_____ ! b I NR

17439-32-1 !lead _____ : Do !NR

1 7433-35-4 !Magnesium! b P MR

17439-236-3 Manganese! Vo i NR

17433~37-€ Mercury__! .20 W 1cV

17439-02-0 !Nickel __! b !NR

1 7440-03-7 Potassium| b 'NR

17782-43-2 1Selenium_! . 'NR

{7440-22 -4 Silver___! P INR

1 7440-22-5 iSadium___ ! HE i NR

17440-28-0 1 Thallium_! o ' NR

o 17440 -£2-2 1Vanadium_! . 'NR

- 1 7440-66-6 1 Zinc_____ ! Do 'NR

i e 'Cyanide__" b tNR
: : i bt .

U Caolar Before:
Calor After:

Comments:

Clarity Befaore:

Clarity After:

1
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'
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'
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1
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v
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Keystone DU# 12334-8-5
U-Sn EPA - CLP
1 EPA SAMPLE NO.
INODRGANIC ANALYSIS DATA SHEET | mmmee s cncccaaa]
— : ' MHPS10
..., Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-0005 |
Lab Cuode: KEYTX Case No.: 12334 SAS No.: SDG No.: MHLISS
—
Matrix (soil/water?: WATER Lab Sample ID: 830773015
‘ Level (low/med): LOW Date Received: 07/21/89
%4 Swalids: Q
— Concentration Units (ug/L or mg/ka dry weightlt: UG/L
) iCAS N, i Analyte iConcentration CI Q Mo
B 17325505 {Aluminnm ! T INR !
17440-26-0 !Antimcony_! I iNR |
— - 1 7440-28-% Arsenic__! o tNR
17440~33-3 Barium___! I INR |
17440-41-7 Reryllium! Vo INR
173340-43-2 [Cadmium__ ! L iNR
- 1 7440-70-2 Calcium__1 HE iNR
1 7440-47-2 Chromium_}| I INR
17440-48-4 !Cobalt___! Pt INR !
17440-30-8 Copper___| HE ‘NR
!7433-89-€ !Iran_____! P INR !
17439-32-1 llead_____! b INR !
1 7433-35~4 Magnesium! I ‘NR
i 17439 -26-5 Manganese! N INR
17433-37-5 iMercury__! QG.E0 U iCV
17433-02-0 Nickel ___! . 'NR
17330 -03~-7 (Patassiumi Pt ‘NR
- 1 778X -43-2 iSelenium_: b INR
17440-22-4 !Silver___! b INR !
17440-22-S !Scdium___} P {NR
o 1 7440-28-0 1 Thallium_! N +NR !
17440-62-2 (Vanadium_! . ‘NR
17440662 ! Zinc_____ ! Vo INR
e ‘Cyanide__ | HEH iNR
Caolor Before: Clarity Betare: Texture:
= Color Aftar: Clarity After: Artifacts:
Comments:
L]
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Keystone OC# 12334-8-5 "

U.s. EPA - CLP
1 EPA SAMPLE . NO.
INORGANIC ANALYSIS DATA SHEET e ettt -=1
) ! MHPS11 !
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-~W8-00035 ! !
Lab Code: KEYTX Case No.: 1233 SAS No.: SDG No.: MHL953
Matrix (soil/water): WATER Lab Sample ID: 830773016
Level (low/med): LOW Date Received: 07/21/89
% Snmlids: Q
Concentration Units (ug/L <r ma/kg dry weight!r: UG/L
1CAS No. i Analyte (Cancentraticn 1C @ HE
17423-30-5 Aluminum ! L INR !
1 7440-36-0 [Antimany_! o NR
1 7440-38-2 lArsenic__! a0 INR
17440-33-32 Barium___! ' INR
1744041 7 ‘Berylliumi I INR
17440 -43-3 Cadmium__ | P ‘NR !
{7430 - 70—’ ‘Calcium__! I INR !
17440-47-3 Chromium_! Vo INR
17430 -48-<4 Cabalt___! Vo INR
17440-50-8 Copper___ | o INR
. 17439-83-€ lron_____ I P 'NR
17439-92-1 !lead_____ ! b INR !
17433~35-4 ‘Magnesium! . 'NR
17439-26-5 Manganese| b 'NR
17439 ~37-6 Mercury__! 0,20 W cV
17439 -02-0 INickel ___ . 'NR
!744U-Hﬁ-/ Potassiumi N iNR
1 7782-49-2 Selenium_! N INR
17440 -22-4 Silver__ _ . - INR
17440 -23-5 1 Sodium___! HE TNR
:7440-_8—H i Thallium_: HE INR
17440 -62-2 Vanadium_: o iNR
173440 -86-5 [ Zinc_____ : Vo iNR
e iCyanide__ ! v {NR
Coalor Pefore: Clarity Befare: Texture:
Coluor Atter: Clarity After: Artifacts:
Comments:
] N ,
fEéVCIedh;).;DBf FORM I - IN - Qmmn - rummm“?/87



Keystone DUF 12334-8-5

i U.S. EPA - CLP
1 EPA SAMPLE NO.
INCRGANIC ANALYSIS DATA SHEET P mmm———— ———————
A X ' MHPS12
vews @b Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-000S8 |
Lab Cuode: KEYTX Case No.: 12322 SAS No.: SDG No.: MHL9SS
- Matrix (sail/water): WATER Lab Sample ID: 830773017
- | Level (low/med): LOW Date Received: 07/21/89
% Swolids: o
- Concentration Units (ug/l or ma/kg dry weight): UG/L
{CAS Na. ! Analyte !Concentraticn (C: @ fMoY
1 7429-30-5 ‘Aluminum_! $ ‘NR
173440 -26-0 JAntimony_ | . 'NR !
17440-28-2 (Arsenic__! R iNR
17440-33-3 (Barium___° I INR
17440-41-7 IBeryllium! I ‘NR
17440~-43-3 (Cadmium__! . INR !
17440-70-2 Calcium__ ! HE INR
17440-47-2 Chromium_! HE INR !
1 7440-48-4 (Cobalt___! I INR |
17440~50-8 |Copper___ ! o INR |
17433-83-6 llIron_____ ! . INR
17439-32-1 ilead______ ' . INR !
17433 ~35 -4 I1Magnesiumi HE {NR
17433-26-5 'Manganese! . INR
17433-37-6 Mercury__ ! Oo.z20 U iCY
17433-02-0 INickel___! - INR
1 73440-03-7 I Potassiumi . ‘{NR
17782-43-2 Selenium_! Vo 'NR !
! 7440-22-4 !Silver___! b INR |
17340-235-5 Sedium___! . INR
1 7440-28-0 (Thallium_! I 'NR
17440-62-2 Vanpadium_}| I 'NR
17440-€6-6 !Zinc_____ ! b 'NR !
Y 'Cyanide__ ! o INR |
Y Calor Befare: Clarity Befaore: Texture:
—
Cxlor After: Clarity After: Artifacts:
‘ Comments:
e
FORM I - IN 00001 7/87
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Keystone oU# 12334-8-5

1 EPA SAMPLE. NO.

. INORGANIC ANALYSIS DATA SHEET R e L ————
o , : MHPS13
5 Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-0005 !

Lab Codes KEYTX Case No.: 1222 SAS No.: SDG No.: MHLISSS

Matrix (soil/water): WATER Lab Sample ID: 830773020

Laevel (low/med): LOW Date Received: (07/21/89

% Suolids: 0O

Concentration Units (ugs/L or mas/kag dry weighty: UG/L

iCAS N, i Analyte Concentration 1C) @ I
i 17429-30-5 (Aluminum_! L 'NR !

1 7440-2€-0 1Antimany_! HE iNR

1 7430-38-2 Arsenxc__! N INR

173440-32-3 Barium___! P INR !

17440-41-7 Herylliumi I INR |

17440 ~-43-3 Cadmium__ | I INR |

V7440-70-2 Calciwm__! . INR

1 7440-47 -2 (Chramium_! Vo INR

17440-48-4 Cobalt___! P INR !

17440-30-8 Copper___ | HE INR !

1 7439-89-6 lron_____° - INR |

17439-22-1 lead_____ ' . ‘NR |

1 7433-353 -4 1Magnesiumi . 'NR

17439-26-5 Manganese! P INR !

17439-37-€ ‘Mercury__! Q.20 W i 4V

17439-02-0 !Nickel ___! b 'NR !

1 73420 -03-7 [ Potassiung H 'NR !

17782~-43-2 Selenium_| - iNR !

1 7430-22-3 !Silver___! s INR

17440-23-3 1Scdium___ ! Vo INR |

174340-28-0 Thallium_! HE INR

17440 -62-2 Vanadium_! . INR .

17440-66-S !Zinc_____ : b INR !

e iCyanide__° Vo INR
Caxlor Pefores Clarity Before: Texture:
Caloxr After: Clarity aAfter: Artitacts:
Camments:

X
besaStiini g FORM I - IN BB OR w7 /57
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Keystone 0C# 12334-8.5

U.S. EPA -~ CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET e e L L B Y]
] , ! MHPS14 !
s Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-0005 ! !
Lab Cades KEYTX Case Na.: 1233 SAS No.: SDG No.: MHL9SS
Matrix (soil/water): WATER Lab Sample ID: 890772021
Level (low/med): LOW Date Received: 07/21/89

#« Bulids: O

Concentration Units tug/L or mg/kg dry weight): UG/L

. 1CAS Na, ' Analyte !Concentraticn !C! Q HE
cptmie s ' ' ! o ! '
T 1 7423-30-5 iAluminum_! P TNR
$7440-3€-0 il Antimaony_| L ‘NR |
17440-28-2 tArsenic__ ! A ‘NR !
: 17430-35-3 !Barium___! N iINR !
17440-41 -7 'Beryllium! b ‘NR
17440 -43 -5 1Cadmium__ ! H 'NR
P 7440-70 -2 (Calcrum__! o INR |
L 1744047 -2 IChromium_! . INR |
e P 7440 -48 -4 tCobalt___ ! o iNR
L. 17440-30-8 |Copper___! o INR !
i 1 7433-83-€ lren____ : bt INR !
17439-92-1 llead_____ ! b 'NR
17433-35-4 Maanesium! HE iNR
17433 -36-5 iManganese! . INR !
P7439~57 -5 IMercury__! 0.0 Ul ‘CY
P7435-02-0 INickel ___! b 'NR
1 7440-03-7 Patassium! o ‘NR
1778432 1Selenium_! o ‘NR !
17440-22-94 !Silver__ b 'NR !
17440-22-5 | Sodium___ ! Vo 'NR !
F 73440 =23 -0 iThallium_| o 'NR
17430-€2 -2 Vanadium_ ! I ‘NR
P7430-66-5 1 Zinme_____ ! b INR !
e ‘Cyanide__! Vo INR |
Calor Before: Clarity Befare: Texture:
Color After: Clarity After: Artifacts:
Comments:
-

FORM I - IN noo021 787



Keystone 0C# 12334.5- T
)
- U.s. EPA - CLP
. . 1 EPA SAMPLE NO.
L INORGANIC ANALYSIS DATA SHEET |~ e -
: MHPS1S

Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-000T5 !
Lab Ccde: KEYTX Case No.: 12234 SAS No.: SDG Na.: MHL3ISS
Matrix (soil/water): WATER Lab Sample [D: 830773022

Level (low/med’: LOW Date Received: 07/21/89

%4 Salids: 0

Concentration Units <(ug/L <r mg/kg dry weight): UG/L

iCAS Na, ' Analyte iCaoncentratiocn (C Q I
17429-930-5 1Alumrnum_! . 'NR
17440-36-0 !Antimony_'! b INR
1 7440-38-2 lArsenic__: I TNR
17440-39-3 !Barium___" o INR |
17440 -41 -7 1Berylliumi HEE ‘NR |
173440-43-3 Cadmium__! Vo MR !
17440 -70-2 1Calcium__: P INR
17440-47-3 Chromium_! I 'NR |
17440-48-4 |Cobalt___! P INR !
1 7440-50~-8 (Copper___: I INR
17432-89-€ !Iron_____! P INR !
17439-32-1 llead_____ : . INR !
17433-35-4 Magnesiumi . INR
ST 17439-36 -5 Manganese: HE INR
T 17439-37-£ Mercury__! Q.20 Ul 'cV
' 17439-02-0 INickel ___! P INR !
1 7340 -03-7 Potassiumi N 'NR
17782-43~2 Selenpium_\ HIE iNR
L 1 7440-22-4 1Silver ___! Eo INR |
Do 17440-23-5 | Sadium___ ! . INR
LRt 173440-28-0 (Thallium_! Vo INR
L | 7440-62-2 Vanadium_! b 'NR !
17440 -66-€ 1Zinc_____ ' ' INR
!Cyanide__! P INR |
LESY Color Before: Clarity Before: Texture:
Calar After: Clarity Atter: Artitacts:

Coamments:

. 00085
r'ECVC f f FORM I - IN (\v‘-:{%mm ru\unumwm'“ 7/87



— ! Keystone DC# 12334-8-%5

U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET HE S bt bl T LR —————]
— _ ] MHPS1E :
o Lab-Name: KEYSTONE ENVIRONMENTAL Contract: 6£8-W8-00035 ! !
Lab Code: KEYTX Case No.: 12334 SAS No.: SDE No.: MHL3IST
Matrix (seoil/water): WATER Lab Sample ID: 830772022
— Lavel (low/med): LOW Date Received: 07/21/89
% Swlids: Q
— Concentration Units (ug/L <or mag/ka dry weightl): UG/L
e {CAS N, { Analyte iConcentration C!1 Q Mo
o 17423-30-5 Alumzoum_ ! P INR !
173440-36-0 Antimony_ ! . INR
— 17440-38B-2 lArsenic__! I INR |
CTer 17440-339-2 !Barium___ ! HE INR !
R 17440-41~-7 !Beryllium! I INR |
. 17440-43-3 Cadmium__ ! Vo 'NR
- 17440-70-2 1Calcium__ ! P INR
17440-47 -3 (Chromium_! L INR |
17440-48-<4 Cabalt___! P INR |
17440-50-8 Copper___ . INR |
17433-83-6 Ivan_____ ' I INR
17439-32-1 ilead_____ ! I INR .
R 1 7439-35 -4 Magnesium! HE INR
- 17439-36-5 Manganese| . INR |
1743337 -6 Mercury__| Co8.00 cY o
17439-02-0 iNickel __! b INR !
— 17440 -03-7 Paotassiumi o INR
\77BZ-43-2 !Selenium_! N iNR |
!7440-22-4 Silver___! vt !NR !
o 17440 -23-9 |Scedium___ ! o ‘NR
- 1 7440-28-0 {Thallium_! Vo INR
' 1 73440-£2-2 (Vanadium_! i INR
17440-€€6-€ Zinc_____ ! b 'NR !
) Y Cyanide__ ! Vo NR
- : ! ' P ! !
- Color Before: Clarity Betore: Texture:
Color After: Clarity After: ArtitTacts:
Comments:
FORM I - IN 7/87
N000223



Keystone OC# 12334-8-5"

U.S. EPA - CLP

S

© Wyt

e R I LT

EPA SAMPLE NO.

H MHPS17 H

SDG No.: MHL23S

Lab Sample ID: 830773024

Date Received: 07/21/89

INORGANIC ANALYéIS DATA SHEET
Lab Name: I;FYSTONE ENVIRONMENTAL Contract: 68-W8-000
Lab Code: KEYTX Case No.: 12334 SAS No.:
Matrix (soil/water): WATER
Level (low/med): LOW
% Salids: Q

Calor Before:

Czxlor After:

Comments:

Concentraticn Units (ug/L <r mas/kg dry weight): UG/L

T30 -0F =7
782 -43-7
17440 -22 -4
17430-22-5
1 73440 =28 -0
17440 -2 -2
17440 ~E6 -5

~d -~

1Selenium

1Silver___
1 Scdium

i
Potassiumi
'
]
]

vThallium_
Vanadium

:CyanIE;:-

CAS No, ! Apalyte !Concentraticn 1CI Q M
17423-30-5 Aluminum_) I iNR
{7440-2€-0 JAntimony_!| I {NR
{1 7440-238-2 lArsenic__: I INR
17440-33-3 Barium___: I iNR
1 7440-41 -7 Berylliumi H i NR
17440 -43 -2 [Cadminam__ . I INR
1 7440-70-2 1Calcium__| I {NR
1 734340-47 -2 Chromium_! HE iNR
17440-48-4 (Caobalt___! I INR
1 73440-30-8 Copper___" o INR
17433-83-€ Iron_____ ' I 'NR
17439-32-1 ilead_____ ' . INR
1 7433-35 -4 IMagnesiumi I I NR
1 7439-%6-3 'Manganese: I iNR
1743337 -€ Mercury__: O.20 Ul Y
17439-02-9 INickel __ N i NR
V7 HEH ‘MR
: I iNR

Vo I NR

Vo I NR

HE INR

. iNR

Vo NR

HE ‘NR

Clarity Before:

Clarity After:

Texture:

Artifacts:

recyoled
recycied paper

r

FORM I - IN

%
OuQﬁQ\Qng duwiifRidEc 7 /87
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Keystone OC# 12334-8-5

—
—_ U.s. EPA - CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET {mmmmee —————-]
- . : MHPSLS8 !
...; Lab Name: KEYSTONE ENVIRONMENTAL Contract: €8-WB8-0005 | '
_ Lab Code: KEYTX Case Na.: 123C3¢ SAS No.: SDG No.: MHLISS
Matriz (soil/water): WATER Lab Sample ID: 839077302S5
- Level (low/med): LOwW Date Recesived: 07/21/8%9
% Swolids: Q
- Concentraticon Units <(ua/bL <r ma/ka dry weight): UG/L
— iCAS No. i Analyte !Concentration (C1 Q N o
R 1 7423-30-5 !Alumznum_! T INR
17440-36-0 [Antimony_| I NR
17440-38-2 !Arsenic__! b INR !
{7440 -33-2 Barium___! P INR
1 7440-41 -7 Beryllium: P INR
—_ 17440-43 -2 |Cadmium__ " HE ‘NR |
: 17440-70-2 1Calcium__: I 'NR
s 1 7440-47 -2 IChromium_ | I INR |
L ! 7440 -48-4 Caobalt___! P 'NR !
: 17430-30-3 Copper___: Vo ‘MR !
o 174332-83-6 1 Iron__ ' v INR
o 1 7439-32-1 lead_____\ P 'NR !
(K 17433-35 -4 Magnesium! Vo 'NR
~- 17433 -2€ -5 Manganesei . ‘NR |
o 17433-37-£ Mercury__! a.Zo U HEmAV AR
17439-02-0 IMNickel ___! P INR !
ot 17440 -03-7 [ Patassium! I INR
177B2-43-2 [Selenium_| Vol 'NR !
17440-22-4 1Silver___! P 'NR !
17440 -23-5 [ Sodium___ ! v INR
ot 1 7440-23-0 1 Thallium_! I INR
17340 -62-2 Vanadium_! I INR
1 7440-66-€ Zinc_____ ! b 'NR
— f __________ iCyanlde__i f E ENR E
X Calar Before: Clarity Before: Texture:
—
Color After: Clarity After: Artifacts:
Camments:
i
n00025
FORM I - IN ) 7/87
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Keystone DC# 12334-8-§~

e\ e -
sir
N

U.S. EPA - CLP

KN . 1 EPA SAMPLE NO.
_jj“- INORGANIC ANALYSIS DATA SHEET |~ ————————
: X H MHPS19

Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-0005 |

- Lab Code: KEYTX Case No.: 123324 SAS No.: SDG No.: MHLISS

‘f:*; Matrix (soil/water): WATER Lab Sample [D: 3390773026
Level (low/med): LOW Date Received: 07/21/89

Z Solids: . 0

Concentration Units (ug/L <r mg/kg dry weight): UG/L

E iCAS Mo, i Analyte iConcentration (C) @& Mo
i 17423-30-5 lAluminum_! Vo 'NR !
1 7440-36 -0 lAntimaony_ ! o INR
17440-38-2 lArsenic__! R INR |
1 7440-39-3 Barium___: i iNR |
1 7440-41 -7 [Berylliumi I iNR
:7440-4a—4 'Cadmium__ ! I ‘NR
17440-70-2 (Calcium__! po iNR
1744047 - 3 iChromium_: . INR |
17430-48-4 Cobalt___! ' ‘NR
17440 -50-8 | Copper___ ! o INR !
1 7433-89-6 Iron_____ ' I INR !
17433-92-1 Jlead_____ ] P INR |
17433-325-4 Magnesiumi P iNR
174332 -26-5 IManganese, o INR
1 7433-37-6 Mercury__! 0.20 Ul HE DAV
17433 -02-0 'Nlciel___: o INR
174340 -03-7 (Patassiumi HE INR
177BZ-43-2 (Selenium_! N INR
V73440 -22-4 1Silver___! HE INR !
17430 -22 -5 | Sodium__ | Vo INR
P 7420-28-0 {Thallium_. I iNR
1 7440-62-2 (Vanadium_. Vo iNR
- 17430 -65-6 1Zinc___ __ ' I INR
e iCyanide__! I INR
Colaor Befaore: Clarity Before: Texture:
Caslar After: Clarity After: Artitacts:
Caomments:

FORM I - IN ”"*QJ‘“'*E&%WV» 7,87




REGION VIII SUMMARY OF DATA QUALITY ASSURANCE REVIEVW
*wwguideline references are from Contract #787%#+

Case No.: 12334 TDD No.: F08-8909-08

Site: Richardson Flats

Contractor Laboratory: Silver Valley Labs

Data Reviewer : Annette Sackman Date of Review: 10-3-89

Sample Matrix: S Low Soils, 15 Low Waters

‘Analysis: Metals plus Mercury

Sample Nos.: MHL955, MHL956, MHPS00, MHP501, MHP502, MHP503, MHP504,

MHP506, MHPS07, MHP509, MHPS10, MHP511, MHP512, MHP513,
MHP514, MHPS515, MHP516, MHP517, MHP518, MHP519

( ) Data are acceptable for use.
(X) Data are acceptable for use with qualifications noted.
( ) Data are preliminary - pending verification.

( ) Data are unacceptable.
Action required by DPO?

No X Yes The following items require action:

Action required by project officer?

No X Yes



The following are our findings:

These samples were originally sent to Keystone-Houston Labs for
metal analysis; however, due to contractual problems, Keystone Houston
only analyzed for mercury and then sent the samples to Silver Valley
Labs for complete metal analysis. This package is the results for the
analysis performed by Silver Valley Labs and includes metals plus
mercury analysis. Since the samples vere first sent to Keystone-Houston
"Labs, the holding times for the mercury analysis performed by Sliver
Valley Labs was missed by seven days. Therefore, all mercury values in
this package are flagged "J" and considered estimate.

The remaining data is acceptable for use with the following
qualifications:

No final CRDL standard was run for the furnace AA analysis. The
CRDL value for selenium vas transposed on Form IIB and the correct 2D is
78.6X%; however, no qualifications are required for- these discrepancies.

The spike recovery was below 40X for selenium values for water
matrix (22.8%); therefore, all associated selenium values are unusable
and rejected "R". The thallium spike recovery for soil matrix was low
(54.3%); therefore all thallium soil values are flagged "J” and
considered biased low.

Dupiicate resuits for lead water values obtained by ICAP were high
(37.0%RPD). Since sample MHP516 was the only water sample in which lead
vas analyzed by ICAP, this lead value is considered estimated and
flagged "J".

All MSA criteria were followed except for the following: MSA was
required for arsenic for sample MHPS17 and thallium for sample MHP516;
therefore these values are estimated and flagged "J". One correlation
coefficient was <0.995 for the arsenic analysis for sample MHP518;
therefore, this value is flagged "J", estimated. Both correlation
coefficients were <0.995 for the arsenic analysis for sample MHP504;
therefore this value is unusable and flagged "R", rejected.

Serial dilution results for arsenic and zinc soil values wvere
slightly high, 12.1% and 13.3 %, respectively. These soil values are
therefore flagged "J", estimated.

The arsenic value for sample MHPS516 was analyzed by furnace AA and
reported as 46.5 ug/l; however, this number was not multiplied by the
dilution factor of 50. The correct arsenic value is actually 2326 ug/l
for this sample.

@@@Eg% &CM aud savikenment

.-



Inorganic Data Completeness Checklist

Inorganic analysis data (Form I)

Initial calibration and continuing calibration verification (Form
IIA)

CRDL standard for AA and ICP (Form IIB)

Blanks (Form III)

ICP interference Check sample (Form IV)

Spike sample recovery (Form VA)

Post digestion spike sample recovery (Form VB)
Duplicates (Form VI)

Laboratory control sample (Form VII)

Standard addition results (Form VIII)

ICP serial dilutions (Form IX)

Holding times (Form X)

Instrument detection limits-quarterly (Form XI)
ICP interelement correction factors-quarterly (Form II)
ICP linear ranges-quarterly (Form XIII)

Raw data for interference checks

Raw data for calibration standards

Raw data for blanks

Raw data for CRI and/or CRA

Raw data for samples

Raw data for duplicates

Raw data for spikes

Traffic reports



Contract Compliance

I. Initial and Continuing Calibration Verificatiom (ICV and CCV)
(guidelines pg. E-4, Form IIA)

1.

2.

3.

4.

5.

Vas instrument calibrated daily and each time-it was set up?
yes X no

Vere instruments calibrated using 1 blﬁnk and several standards?
yes X no

Vere calibration verifications within 90-110X7
yes X no

Vere continuing calibrations run at 10X frequency?
yes X no

Were the raw data correctly transcribed onto Form IIA?
yes X no

Comments: All requirements met.

II. CRDL Standards for ICP (CRI) and/or AA (CRA) (guidelines pg. E-6,
Form IIB)

1.

5.

For ICP analysis, were standards {CRI) @ 2x the CRDL cr the IDL
(vhichever was greater) analyzed at the beginning and the end of
each sample run, or at a minimum of twice/8 hour shift,

vhichever was more frequent?
yes X no

For furnace AA analysis, were standards (CRA) analyzed at the
beginning and the end of each sample run, or at a minimum of

twice/8 hour shift, whichever was more frequent?
yes no X

Vere the CRI and/or CRA standards analyzed after the ICV?
yes X no

Vere these data reported on Form IIB?
yes X no

Vere the raw data correctly transcribed onto Form IIB?
yes no X

Comments: The CRA was run only at the beginning of the sample runs and
not at the end. The selenium CRDL value was transposed on Form IIB and
the correct %D is 78.6%. No flags are required for these discrepancies.



III. Blanks (guidelines pg. E-6, Form III)

1.

4,

5.

Comments:

WVas the initial calibration blank (ICB) analyzed immediately
after the initial calibration verification (ICV)?

yes X no

Was a continuing calibration blank (CCB) analyzed immediately
after each continuing calibration verification (CCV)?
yes X no

Was a preparation blank (PB) analyzed at a frequency of at
least 1 in 20 samples?

yes X no NA

How many elements were detected above the CRDLs? O (if O, go
to question 5)

4a. How many elements were detected in the blanks at greater
than one-half the amount detected in any sample?

Were raw data correctly transcribed onto Form III?

yes X no
All requirements met.

IV. ICP Interference Checks (ICS) (guidelines pg. E-7, Form IV)

1.

2.

Was the ICS analyzed twice per 8 hour shift?

yes X no

Were the ICSs analyzed before and after samples?

yes X no

3. Vas any massive interference detected?

yes no X

4. WVere the ICSs within +20% mean value?

yes X no

5. VWere raw data correctly transcribed onto Form IV?

Comments: All requirements met.



V. Spike Sample Analysisz (S) (guideline pg:. E-8, Form V)

1. Vere spikes analyzed at a frequency of 1 in 20 samples?
yes X no

2. Vere spike recoveries correctly calculated?

yes X no
(SSR - SR)
X recovery = SA X 100
SSR = Spiked Sample Result
SR = Sample Resuilt
SA = Spike Added

3. Vere spike recoveries within the range of 75-125%7
yes no X

3a. For recoveries outside this range, were associated data
flagged "N" by the laboratory on Forms I and V?
yes X no NA

(an exception if granted where the sample concentration is >4X
the spike concentration)

4. Veie raw data correctly transcribed onto Form V?
yes X no

* Refer to page E-9 (SOV 787) for information regarding the amount of
spike to be added for each analyte and for other information about the
Spike Sample Analysis.

Comments: Selenium water values are unusable and flagged "R" due to

spike recoveries below 40% (22.8%). Thallium soil values are estimated
and flagged "J" due to low spike recoveries (54.3X).

VI. Duplicates (D) (guidelines pg. E-11, Form VI)

1. Vere duplicates analyzed at a frequency of 1 in 20 samples?
yes X no

2. Vere RPDs correctly calculated?

yes X no
RPD = S-D X100
(S + D)/2
S = Sample
D = Duplicate

rmm r &avlldgn vl Fevitemoein



3a. For sample concentrations >5x the CRDL, wvere RPDs +20X7 (limits
of +35% apply for soil/sediment/tailings samples)
yes no X NA

3b. For sample concentrations >5x the CRDL, did duplicate analysis
results fall outside the control window of i the CRDL?
yes no X NA

3c. Where the RPDs exceeded the control limits, were the data
flagged ‘*’ on Forms I and VI by the laboratory?
yes X no NA

4. Vere rav data correctly transcribed onto Form VI?
yes no X

"% Other Considerations:
- Field blanks cannot be used for duplicate analyses
- Duplicates must be analyzed for each analytical method

Comments: The selenium values for vater sample MHP503D was done on ICAP
and vas compared to the furnace AA value for MHP503 which gave an RPD of
200%. The ICAP value for MHPS03 of 28.02 ug/l, which should have been
used for comparison, gives a new RPD of 27.8%. Since no vater samples
vere analyzed by ICAP no flags are assigned to selenium values.
Duplicate results for arsenic and lead water samples were high when
analyzed by ICAP (20C% and 37.0%, respectively). No arsenic values were
acquired by ICAP analysis but the lead value for sample MHPS516 wvas
analyzed by ICAP and is therefore estimated and flagged "J".

VII. Laboratory Control Sample (LCS) Analysis (guideline pg. E-12, Form
VII)

1. Vas an LCS analyzed for every sample delivery group or batch
of samples, whichever was more frequent?
yes X no

2. Were recoveries within the 80-120% limit?
yes X no

-if the recoveries were outside this range the analysis must
be terminated, the problem corrected and the previous samples
associated with that LCS redigested and reanalyzed.

3. Vere the raw data correctly transcribed onto Form VII?
yes X no

Comments: All requirements met.



VIII. Furnace Atomic Absorption (AA) QC Analysis-(guidelines pg. E-14,
Form VIII)

1.

2.

40

Does the rav data package contain absorbance values for two
injections per sample, the average values and the relative

standard deviation (RSD)?
yes X no

For analyte concentrations > the CRDL, did the RSD for the
duplicate injections agree within 20%? (if yes, go to question

3)
yes X no

RSD = SD X 100

M
SD = Standard Deviation of Duplicate Injections
M = Mean of Duplicate Injections

2a. Vere samples that exceeded the 20X criteria reanalyzed?
yes no

2b. Did any reanalyzed samples exceed the 20X criteria?
yes no

2c. If yes, did the laboratory flag the data of Fcrm I with an
\Hl?
yes no

Vas the recovery of the spike > 40%? (if yes, go to question

4).
yes no X

If no, was the sample diluted and rerun with another spike?
yes X no

Vas sample absorbance >50% of spike absorbance?* (if yes, go

to question 35).
yes no X

* Spike absorbance = absorbance of spiked sample - absorbance of sample.

cuukfigoams i urismmmneny



4a. For spike recoveries between 85 and 115X, wvere results
reported to the IDL?

yes X no

RPD = (SSR - SR) x 100
SA

SSR = Spike Sample Recovery
SR Sample Result
SA = Spike Added

4b. For spike recoveries outside the 85 and 115X range, were
results reported to the IDL and flagged with ‘W’?
yes X no

Was spike recovery between 85 and 115%X? (if no, go to
question 6)

S5a. Vere results quantified from calibration curve and
reported to IDL?

yes X no

Vas an MSA at 50, 100 and 150% of the sample absorbance
analyzed?

yes no X

6a. Vas each MSA analysis identified in the raw data along
with the slope, intercept and correlation coefficient?
yes X no

6b. Vere these data correctly transcribed onto Form VIII?
yes no

6c. Were correlation coefficients(r) > 0.995?
yes no X

6d. If no, were MSAs run once more?
yes X no

- If the correlation coefficients were still > 0.995, data on
Form I must be from the run with the best ‘r’ and the data
on Forms I and VII must be flagged with a ‘+’.

Vere these criteria met?
yes X no



Comments:
‘thallium

6e. Vere all MSA obtained data marked with an ‘S’ or an S+ on

form 17
yes X no

MSA was required but not performed for sample MHPS516’s
value or for sample MHP517’s arsenic value. These values are

estimated and flagged "J". One correlation coefficient was <0.995 for
sample MHP518’s arsenic value and is flagged "J", estimated. Both

- correlation coefficients were <0.995 for sample MHP504’s arsenic value
and is considered unusable and flagged "R", rejected.

IX. ICP

1.

5.

Comments:

Serial Dilution (L) Analysis (guidelines pg. E-12, Form IX)

Vas an ICP serial dilution performed on each group of samples
of a similar matrix (i.e., soil, water) and concentration
(i.e., low, high) or for each sample delivery group, whichever
vas more frequent?

yes X no

For elements with concentrations >10X the CRDL, did any exceed
the serial dilution results by more than 10X?7 (if no, skip

questions 3 and 4)
yes X no

I-58
X difference = I X 100

I
S

Initial Sample Result
Serial Dilution Result (instrument reading X5)

Vhich elements had concentrations that exceeded the 10%
criteria? For soils, arsenic and zinc.

Did the laboratory flag these data with an ‘E’ on Form IX?
yes X no

Vere the raw data correctly transcribed onto Form IX?
yes X no

For the soil samples, the arsenic and zinc values are flagged

"J", estimated due to slightly high %XD’s of 12.1 and 13.3%,
respectively.

er CEAMR L ANHARO RN |



X.

Comments:

XI.

Comments:

Instrument Detection Limits (IDL) (guidelines pg. E-13,
1.

Form XI)
Were IDLs reported for each analyzed element?
yes X no

2. Vere IDLs reported for each instrument used?

yes X no

3. Did the IDLs meet the

contract requirements? (refer to Pg.
E-13, sov 787)

yes X no

All requirements met.

Interelement Corrections for ICP (guidelines pg. E-13, Form XII)

1. Vere correction factors reported on Form XII?

yes X no

All requirements met.

ZII. Linear Range Analysis (LRA) (guidelines pg. E-14, Form XII)

1.

2.

Was a linear range verification standard analyzed?
yes X no

Was the results within +3Z of the true value?
yes no



Holding Times
Limits: Metals - 6 months; Hg - 30 days; Cn - 28 days.
1. Verified date of sample receipt by laboratory 8-16-89
2. Date of preparation/analyses 8-25-89
3. Vere holding times met? yes no X

Mercury holding times were not met; therefdre, all mercury values
are estimated low and flagged "J".

Analyte Matrix Date Prep Holding Holding Time
Sampled Date - Time Limit/Met

Mercury Low soil 7-18-89 8-25-89 37 days 30 days no
Mercury Low vater 7-18-89 8-25-89 37 days 30 days no
Metals Low soil 7-18-89 8-25-89 37 days 6 months vyes
Metals Low water 7-18-89 8-25-89 37 days 6 months yes

RN R o credig kit naiionmmin
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JU.3. EPA - CLP
EPA SAMPLE NO.
— i e e e e e 4 e e e
INOGRGANIC ANALYSIS DATA SHEET : :
Lab MName: SILVER VALLEY LABS., INC. Contract: ﬁe-v-¢91b~¢ ___________ '
- : Y
Lab Code: SILVER Case No.: 12334 SAS No. 443 %1 5DG No.: MHLISS
- Matrix (soll/water): SQIL Lab Sampie ID:
cavel (low/med): LOW Date Received: O8/1&/873
ve S LiUSe '38. 3
Concentratiocn Units cug/l or maska dry weiant): MUE/«G
apmsi
i CAS Nuoi., v AnaLlvee Concentraticni a ™o
174292305 tAluminum_¢ _______ G531 i _i%_____iP_:
1 73430-36-0_tAntimony 0 ___B3s4 0 o iP
- 1 7340-38-7 ‘Arsentc__i_________220_ 1 _i______iP_ "]
17330-59-3_iBaraum____________1 SS_i_iA_____iP_
1 7440-41-7 Bervilium:_ ______ Qe UL ______iP 1
17440 -435-3_Cadmium__ i\ ________ 1.1 v 4P
~ 17440-70-Z_iCalcaum__‘'_______Z7000_: _i______iP_!
1 7440-47 -3 IChromium ! S.0 1 H) : i
- H H
. : |
— ; e
e Cyanxde 0 _______ P _1NRI '&ﬁ
Color Eetore: BROWN Clarity Refore: Texture: MEDIUM
——ticr After: YELLOW Clarlty After: Artitacts:
“omments:
—
] FORM I - IN 7/88



INORGANIC ANALYSIS DATA SHEET :

Lab Name: SILVER VALLEY

U.S5. EPA

1

LABS., INC.

Lab Cwde: SILVER Case No.: 1233«
Matrix (soil/wateri: SOIL
Level (low/med): LOW
% Solics: 38, ¢t

Concentration Units Cug/L'ar maska dry weigntl: MG/eE

- — s e oy e . e e

e st . o — —

Colar EROWN

BetTore:

Colar atter: YELLOW

Comments:

- CLP

Contract:

be
SAS Na. O

EE

e e S e et e e e v e e s e st ot e e

e — - —— it —— ———— ——— ——— — —

Clarity Beftore:

Clarity aAfTter:

FORM I

IN

TAD
T2 -

EPA SAMPLE NO.
S —— -
W§-We o002y | MHLISE |
(o~ Paln BVETL - - S :
“““““““ -
SDG No.: MHLI3SS
Lab Sample ID: -
Date Receivea: 08/1&/89
-
gl
H —
P ITHAS -
: -
H Ty
; [~
. pc 50> &9
Z -
: i
INR
-
Texture: MEDIUM
Artifacts: -
il
yaui
oI SRR 7. 18



35

U.S. EPA - CLP
EPA SAMPLE NO.
- 1
INORGANIC ANALYSIS DATA SHEET . :
bg-U)J‘OO 29 : MHPSQO H
. Lao Name: SILVER VALLEY LABS., INC. Contract: og=&3—omrm | _ :
Rhe
Lab Cuodes SILVER Case No.: 1233« SAS Nm.:Qi)‘Y SDG No.: MHLISS
= Macri. (soll/water): SOIL Lab Sample ID:
rtavel (lowsmea)l: LOW Date Received: 08/1&/89
2 Salids: 33,0
— Concentration Units (ug/L ar maskg dry weirahtlr: MG/EG
ICAS N, ' Analvte i
1 7922-20-5_ tALluminun_!____ 1532 :
(733035620 PAntimony o
— : tArsenic FIRD
: {Barium '
17340-41-7 1 Ber =
_ P 7440 =33 =2 i
- T a T AT T T T T T T T T T AR ;
— 7433-35-4_ i Magnesium ! : !
Manganese. 2320 1 : '
' XYy
- c’,’ Wﬁ
— )
__________ VPotassiums ______8Z7_Bi______IP
1Selenium ;
T AR
£~lor Eercre: BROWN Clarity EBefore: Texture:  MEDIUM
Coior Artter: YELLOW Clarity Arter: ArtrtTacts:

C: nment=z:
By

FORM I - IN

7/88
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[ ]
U.S. EPA - CLP
EPA SAMPLE NQO.
1 - -
INORGANIC ANALYSIS DATA SHEET ' '
Lab nName: SILVER VALLEY LABS., INC. Contract: @gw@mo—oort | o P
he ~
Lab Code: SILVER Case No.: 12334 SAS No.: @@«ﬁ SDG No,.: MHLISE
Matrix (soil/water?: SOIL Lab Sample [D: -l
Lavel (low/med): LOW Date Received: 08/16£/89
. -
% Suollidags: 81.7
Concentration Units (uas/L or maskg ary weightir: MG/xGE
-
: -
TT'A% -
V7440-70-2 _iCalcium__ ! SO0 it -
1 79440-47-3 Chromawm 0.63 UL ______ P i
17440-38-4 Cobalt ¢ ____ 3.9 ‘Bi______iP ¢
1 7440-50-8_ lLuwpper ¢ ___ . _Z8L1_ ' . ______:iB_ ¢ -
1733398326 i Ilren 370G AP
1743323221 ileag IR~ 1C 1 | B S & s
174322354 iMagpesiumt ___ 1130 g8 a2 -
7343372623 Manganeses =12 0 G __ 1B i .
1 7459-97 -6 iMercurv._ | T vz NCTASCY: by 49
-1 L -
-
-
-
Colaor Eetore: EROWN Clarity EBefores Texture: FINE
Coalor Atter: VYELLOW Clarity After: Artiftacts: -
Comments:
[ )
-
FRSvedERRber FORM I - IN acdhiisesmlidindietanmetin 7/: 3




U.S. EPA - CLP
EPA SAMPLE NO.

1
= INORGANIC ANALYSIS DATA SHEET :
Wl oco2y |  MHPS0OZ

i.ab Name: SILVER VALLEY LABS.., INC. Contract: weeldmao-d |
— . . Qc

Lab Coae: SILVER Case No.: 12334 SAS No.: ¥ SDG Na.: MHLISE
_ Matrix (soil/water): S0IL Lab Sample ID:

avel (low/med): LOW Date Received: O8/1&/83
= T Buwlias: 330

Concentration Units (ug/L or mg/kg dry weiaht): MG/KG

R et e ARl e e e e e L N | e o e s e o i s  —

Mercury_ R I L _i)q(:"’ﬁ

PPOLAESLIUMI e80_ i B. j

‘Selenium 3 : , '

T
OB

e e T e | v i ——

o e . st | o > b D — S e —— et aoe -

—

Color Before: BROWN Clarity Befare: Texture: MEDIUM

Cuolur After: YELLOW Clarity After: Artifacts:

B

Comments:

FORM I - IN 7/88
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EPA SAMPLE NO.

U.S. EPA - CLP

1 . -
[NORGANIC ANALYSIS DATA SHEET ' :
,_Ewg-aoql/ © MHPS03 !
Lab Name: SILVER VALLEY LABS., INC, Contract: & ey v Ha
: . A e A4 . -
Lab Code: SILVER Case No.: 12334 SAS No.: qu SDG No.: MHLIES
. . (5
Matrix tsoirl/waterr: WATER ' Lab Sampie [D:
Lavel (low/med): LOW Date Received: 08/16/893
-
% Swolias: a0
Concentratiocn Units (ugsL or maskg dry weiantl: UG/L -
{CAS Nz, E Analvyte ! o~
_—h—*‘—-f::giumlnum 5
-~y
-
o
[ ]
: o
'Potassiumi 2090 8L _sP =
rSalenium i e _iUinNx G F
aiiver i ' |
;Thallimm ¢ _______ 1,0 ‘Ui _____JF_:
‘Vanadium_ o7 UL _____ P ;
: i
____________________ - -
Cxlor Zefnre: COLCRLESS Clarity FRefore: CLEAR Textures:
Color After: COLORLEZSS Clarity Atter: CLEAR ArtiTacts: =
Comments:
i
[ )

’%ﬁﬁﬁ%ﬁ%ﬁf el i dorilevvineme :
FORM I - IN * ' 7781
: —



FORM I

- IN

37

- U.S. EPA - CLP
EPA SAMPLE NO.
1 —— e e e e e
- INORGANIC ANALYSIS DATA SHEET : :
bf-Wa-c0o ' MHPSO04 :
Lan Name: SILVER VALLEY LABS., [NC. Contract: bﬁ—s-'—-*‘v-zl.. ==z e S '
- . GA
Lab Cade: SILVER Case No.: 12334  SAS ho.: (¥ SDG No.: MHLISS
‘ Matrix (sail/water): WATER Lab Sample [D:
«avel (low/med): LOW Date Received: 8/16/83
bt % oGaliigs: 3.0
Concentration Units (ug/L ar maskag dry weightlr: UG/L
e i o o e v e v e 4 8 e e 0 e 2 s . 010 St e et S o e 8 o S e S o b 2 e e e e o
Apalyte .
= i7433-30-5_ 'Aluminum_ :
Antimony i
____________ Arsenic ¢ ________9.6_ KR
— 17430 -39=-3 1 Barium :
m—
|
Wy
‘Nickel _ f“
- i Potassium
o
— '
-
Colur Yefore: COLORLESS Claraity Refare: CLEAR Texture:
E_lor ATter: COLORLEES Clarity Aftar: CiLEAR Artitacts:
Comments:

7/88
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U.S. EPA - CLP
EFPA SAMPLE NO
1 - -
INORGANIC ANALYSIS DATA SHEET . : '
oE £-00n i MHPSOS '
Lab Name: SILVER VALLEY LABS., INC. Contract: b&@é—uulz i e -
Lab Codae: SILVER Case No,.: 1233« SAS No.: ;5?%? SDG No.: MHLISS
Matrix (soil/water): WATER Lab Samole [D: o
Level (low/med): LOW Date Received: 08/15/83
-
% Swolids: 0.0
Concentration Units (uag/L or mag/kg dry weliaghtr: UG/L -
tCAS No. v Analvie (CoancentratviconiCl ™Mo
H H : S i -l
P 7323-30-8_ Alumaipum 0 E2%.6 B 1P
V733058 b 13.3 Ui ______iP_
V743053 -5 Arsentc e 6.8 iBiNW____IFE_: -
V733033 -3 iBaraum_ v St.5_iBi ______iP 1
17330-31-7 iRBerviidiumi ________ 1.1 iU ——iP_
| 7330-93-3_iCagmaum__ ' _ ___1,8°iUi______iP_! -
}7380-70-3_iCalgium__! 133000 ¢ _1______iP_i
{7330 -47 -3 IChromium 2.8 U} : H
: 2 -
i
-—
-
[
]
Colzr Before: COLORLESS Clarity Before: CLEAR Texture:
Color after: COLORLESS Clarity After: CLEAR Artitacts: -
Comments:
-
—
WMSBBBB « 1o , «
FORM I - IN e ki 7 8t
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U.S. EPA - CLP
EPA SAMPLE NU.
1
[NORGANIC ANALYSIS DATA SHEET : '
: ’ -Wi-0dgy ' MHPSO7 :
Lao Name: 3iLVER VALLEY LABS., INC. Contract: v e :
, - " ——_ Bl 4 =
«ab Code: SILVER Case No,: 1233« SAS No.: 443 SDG Nao.: MHLISS
Matrix (sorl/water): WATER Lab Sampie [(D:
Level (laow/med): LIW Date Received: (08/16/89
%2 Salids: Q.0
Concentration Units (ug/L wr mas/kg dry weiaht): UG/L
V1330 -33 - tArsenye L ___12.2 0 INS____iF ¢
17390 -33-5 iBarxum __________5%.1 i8] LB
dZ4g0-4i -7 (Berylliwed 1.1 UL B
173303323 iCagmium v 1.8 Ui _iP_
(2330702 iCalerwm 0 ____l4g000 0 o PP !
V7047 -3 ‘Chyomium_ 2.8 84 ___ ___iB_
| 78 -8 -4 'Cobali . w5 U, PO
S_iManganesed 335 ¢ 4 ___iP_
_iMarcury 9%%(37

'Belenium_ 1.9 JUIN®_ I F_
7343020 -9 vSilver v ______l.e Ui______iP_
} SodLium a0

LA

Chicr Zetare:

L alor After:
=]
Camments:

COLORLESS

COLUORLEEZES

CLEAR

Clarity EBefore:

Clarity After: CLEAR

FORM I - IN

Texture:

Artifacts:

7/88



Yoo -

EFA SAMPLE nNU

J.S. EPA - CLP

1 - -
INORGANIC ANALYSIS DATA SHEET . i
Ly-wW8- ooy MHPS073 '
Lab Name: SILVER VALLEY LaBS., [NC. Contract: el -
. b, 44
Lab Code: SILVER Case No,: 12234 SAS No.: q{b SDG No,.: MHL'3ISS
Matrix (soil/water): WATER . Lab Sample I[D: By
Level (low/med): LOW Date Received: 08/16/89
-
Z Swulias: Q.0
Concentration Umits (ua/l or mas/wzg dry weiant): UG/L -
' Analvte ConcentraticniC) 1 o
: : N : i i
Aluminum ! _______11.3 ‘Ui _____ 1P !
rAntimony ] 19,9 _4di______iP ¢
‘Arsentc P Z.3_GUINW___GF -
__________ PBarium__ 14.3 8 ______iP_:
iBeryllium!_ L.l ‘Ui _____iP_:
173440 -45 -2 (Cagmium__ ! 1.8_14dd : : —
V7340 -70-3 0o '

—— s s s e e

[
‘
[
»

e y——

Colur Betore: COLORLESS Clarity Before: CLEAR Texture:
Cxlor stter: COLORLESS Clarity After: CLEAR Artifacts:

Comments:

requplasapBaber FORM I - IN Caseloglypwad oo 1 7 8

recvcied paper cesiogy and enviroament
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EPFA SAMPLE aQ.

INORGANIC ANALYSIS DATA GHEET :

U.s. EPA - CLP

)

Lab MName: SILVER VALLEY LABS., [NC. Contract:

cao Cage: S5ILVER Case No.: 1232384 SAS Nl :

Matrix usoll/waterlr: WATER Lano vamole ID:

Level (low/meda): LOWw Date Receivea: u8/16/89
i Swaidids: 0.0

Concentration Units (uag/l or mas/ka dry weigntlr: UG/L

L S s o S o M b S S D PO At T Tt ek el e Sy b e S

1 CAS N :
?fi&Q:;_;u_ i ; i
— 1 7440-33-3_ i i i
1 7440-491-7 I E : : :
17420433 : ' :
- 17430703 ' ? ;
1 7340- 473 ' ' :
:7»4n—»8-4 ! ' '
:7;3« 32 1_ : : ;
174 2= *“-* ‘Magnesinm: ______ 70500 1 _ i 1P
- ; Mangapesei _______E110_‘ _i______iP_ i s g¢
Pz Mercury_ Vo ___ O STRUVUMS T ASICY ! T
i Nigkwedl v 3.7 Ui iR ¢
— ’ ‘Potagsiwm: 1710 SBY_______iP 1
HZ Seleniun_|_________1.% iUiNX___iF_ KA
Gilver 2.3 Bi______iP_:
‘ vSogrum_ 48400 1 ___iP_.
- ! P Thallinm 1.0 ‘UlW_____iF
V7340 -62-% VYanagiwm 2.7 UL iR ¢
173430655 1 Zinc e €36 i _i______iP =
— e -gxauggg__! _____________ b b __iNRI
T Color Zetfore: COLORLESS Clarity Before: CLEAR Texture:
Colur After: CCLUORLEES Clarity After: CLEAR Artifacts:
~ .
Commentz=:
—
FORM I - IN 7/8E



Lab MNMame:

Lao Cuocdes

U.s. EPA - CLP

1

INORGANIC ANALYSIS DATA SHEET :
“fwfooagy ) MHPEL 1
i |

SILVER VALLEY LABS., INC. Contract:

SILVER Case No.: 1233 SAS Mo

Matrix (soil/water): WATER

Level (low/med): LOW

% Bullds:

(). C)

)

EPA SamPLE NO.

— S —— — — e - —

c
21;&ﬁ SDG No.:
Lab Sample [D:

Date Receivea: 08/16/89

Concentration Units (ug/. or ma/kq dry weiganti: UG/L

’

H

|
0-33-3_:
:

)

1

]

1

S iBarzum_ b __S=.1_iH:
1 7430-41 -7 Beryiliwm: ________ 1.1 U}
1 7440-43-3_ Cadmanm 0t _______1.8_ s
1 7440-70-2_Calcium__ ! ______320000 & |
17340-47-3_Chromaum_ ' _________2.8 14
17440-48-4_ Caobalt __ ' _________=2.6_+UL
1 7440-50-8_Copper__ ‘. ________l.1_ iU}
(7433 -83-6_ 1 Iron__ v =24 01
L7439~ -1 : !

‘Seleprum 1 _1%.0 4L

‘Sodium 36700

_iBilver_ i 1.6 iU

Colaor Betore: COLORLESS Clarity Before: CLEAR
Colar After: COLORLESS Clarity after: CLEAR

Comments:

recyviddivopeer
‘2cycleda paper FORM I - IN

Texture:

Artifacts:

c-w‘higu\unu%nmmmm"
oo ¥

WV it envtranment

7/€
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- U.8. EPA - CLP
EPA SAMPLE NOG.
L
— INORGANIC ANALYSIS DATA SHEET : i
od W& g0 ¢ MHP31Z :
Lab Name: SILVER VALLEY LABS., INC. Contract: be—ﬁ—w-zz m————— :
- Lap Cude: SILVER Case No.: 1233« SAS No.s mcqﬂ& SDG No.: MHL3ISS
Matrixn (sgll/water): WATER Lab Sampie {D:
Level (law/med’: LOW Date Receivea: 08/1£/83
-~ Buwlids: 0.0
Concentration Units (ug/L or mg/ka dry weaianti: UJGE/L
—
- : i
17430 -70-~% iCalcium__ ! _303000_ 1 _i iP_
- 1734047 -3 (Chromium | 2.8 Ul i i
- ! |
- E
Toioe Eefore: COLORLESS Clarity Before: CLEAR Texture:
Jior After: COLORLEES Clarity Aafter: CLEAR Artiracts:
o

Comments:

FORM I - IN 7788
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EPA SAMPLE MNO.

U.Sn EPA - CLP

. ——— -~
INORGANIC ANALYSIS DATA SHEET ' :
LEwE-v62y . MHPSIC :
Lab Name: SILVER VALLEY LABS., INC. Contract: e8P~ | ___________" -
C
Lab Codes:s SILVER Case Nao.,: 12323« SAS No.: ‘§‘\*‘;67 SDG No.: MHLSSS
Matrix (soi1l/water): WATER : Lab Sample [D: bl
Level (low/mea): LOW Date Received: O8/1&/83
-
L Salids: Qo
Concentration Units (ugs/L or mg/kg dry weignt): UG/L —
' CAS No. VoAnalyte (ConcentrationiCl Q Mo
) ] ] . ] I ) Sl

J_rAiluminum

' A e L G S ________;:_l L™
V7330533 _'3arauwm_ 1.3 Ui _iP_
V738041 -7 iBerylidiwe: ___ ___ _i.1 Ui iP_:
173430452 Caamrum 0 1.8 Ui ______iP_ -
7330702 iCaleaium 13 BL___ GF
{7320-97-3_iChromaum i _________ 3-5_iBi______iP_:
| 7440-93-4_!Cabalt___! 2.6_'Ul P!
30 : H ) b
H [
' <
: 8{74!'(7
f -
_'Selenium L=
U '
V73403355 1Sogrum b 68.%_'Bi______iP_! -
V734022320 :
(7330622
1 7330-66-5_ -
-
Cizlor Zefore: COLORLES Clarity Betore: CLEAR Texture:
Color aftter: COLORLESS Clarity Aaftter: CLEAR Artirtacts: -
Comments:
-
i
regweled BAGRH FORM I - IN coerbpsy it eSO 778t
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U.S. EPA - CLP
EPA SAMPLE NO.
1
= INORGANIC ANALYSIS DATA SHEET : :
LE-wd %74 | MHPS14 '
Lap iName: SILVER VALLEY LABS.., INC. Contract: @O=rro—twrdt—~i __ ‘
= ¢
Lao Cuger SILVER Case No,: 1233« SAS No.: QBB&& SDG No.: MHLISS
- Matrix (soil/water): WATER Lab Sample ID:
Level (low/med?’: LOW Date Receivea: 08/16/89
- o Bulids:s 0.0
Concentration Units ‘ua/L or ma/kag dry weiaght): UG/L
—
1CAS No. ! Analyte ConcentvationiC: 4 N
— e e R e i
17423305 talumnum b 6.6 'Bi______:P_"
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1 7440-33-C_Barium_ V102 ‘Bi______iP .
V7440-91-7 l8erylliumt ___ 1.1 Ui __ P
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Lab Name: SILVER VALLEY LABS., INC. Contract: embsemdrs | '
. " ‘&C ¢ }
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Matrix (soil/water): WATER Lab sample [D:
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__________ ‘Barrum__ i ________23.32_ iBi e
__________ igeryllium: 1.1 U ——_P
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17432-83-¢_ilron_____ e 836_ _1______iP_:
V7439321 _ilead_ . S PN SRR\ k.4 VFO
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Drronecatl  [Joiscussion  E3FieLo TAIP [Jconrenence
RECORD OF
COMMUNICATION Dornensreciry)

-

(Record of item checked above)

YO: .
l Standley Pace FROM: Kevin Mackey, E & E FIT

y,

DATE
November 27, 1989

TIME
10:30 A.AM

SUBJECT  Amount of land irrigated by the G.M. Pace diferson ditch downgradient of the

Mr. Pace informed me that both he and his cousin (Angus Pace) use water from the G.M.

diverted water and use it to irrigate approximately 115 acres each (total of 230

acres).

In addition, Mr. Pace informed me that the Gilmore family owns 53Z of the water from
the G.M. Pace ditch but he does not know how much land they irrigated with water

diverted from the G.M. Pace ditch.

Richardson Flat tailings dam.
SUMMARY OF COMMUNICATION
Pace diversion ditch. According to Mr. Pace, both he and his cousin own 47%Z of the

PCONCLUSIONS, ACTION TAKEN OR REQUIRED

INFORMATION COPIES

ll‘o:

EPA Form 13004 (7.72) REPLACES EPA HQ FORM $300-3 WHICH MAY BE USED UNTIL SUPPLY I3 EXMAUSTED,




RECORD OF ﬁmone CcALL [Joiscussion [JFiELoTar [Jconserence
COMMUNICATION QorHen sPeciFyy - (801) 466-6094
(Record of item checked above)
70! James Gilmore FROM: Sysan Kennedy, E & E FIT |DATE 12/11/89
Rancher g -
¢« 7. - TIME
-;\Wﬂ,,{j@_ﬁ,{@j/— 9:00 P.M.

SUBJECT Number of acres and use of land irrigated from 6.M. Pace Ditch

SUMMARY OF COMMUNICATION

When asked the number of acres irrigated by the G.M. Pace Ditch and the nature of
use of the land, Mr. Gilmore provided the following information:

- Approximately 100 (between 95 to 110) acres of his land are irrigated by water
from the G.M. Pace Ditch.

- The irrigated land is used to grow alfalfa, and to graze sheep.

CONCLUSIONS, ACTION TAKEN OR REQUIRED

Use 100 acres of irrigated land to determine the population served by surface
water —— Richardson Flat Tailings HRS package.

INFORMATION COPIES
TO:

EPA Form 13004 (7-72) REPLACES EPA HQ FORM B300+3 WHICH MAY BE USED UNTIL SUPPLY IS EXMAUSTED.



-

ecology and environment, inc.

1776 SOUTH JACKSON STREET, DENVER, COLORADO 80210, TEL. 303-757-4984

International Specialists in the Environment

TO ¢+ Janet Liner, FJT-RPO

FROM : Susan KennedYﬁ%é/gPE FIT

DATE :+ December 20, 1989

SUBJECT: Transmittal of Supplemental Site Inspection Report for

Richardson Flat Tailings, Summit County, Utah,
TDD F08-8903-06, PAN FUTOO39HDA.

Attached is a copy of the Supplemental Site Inspection Report

for Richardson Flat Tailings (IDD F08-8903-06). This report is

a revised edition of the draft report entitled Sampling Activities
Report and Analytical Results Report for Richardson Flat Tailings,
submitted to you by Xevin Mackey on October 13, 1989.

If you have any questions, please contact Kevin Mackey or me at
757-4984,

cc: Thomas Burns (2 copies)

recycled paper



ecology and environment, inc.
1776 SOUTH JACKSON STREET, DENVER, COLORADO 80210, TEL. 303-757-4984

International Specialists in the Environment

To: T. Burns

From: S. Kennedy, FIT

Date: December 20, 1989

Re: Supplemental Site Inspection Report, Richardson Flats

TDD #F08-8903-06.

Attached is the revised Richardson Flats report. In our view, it is
still a draft document until you have reviewed and concur with its
language. If you have any questions, please cntact me.

recycied paper



